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Institution of Welding Engineers :—Ordinary meeting at Bir- 
mingham. Welding and Cutting Practice with Low 
Pressure Plant,” Paper by C. 8S. Milne. 
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Balance.” Paper by W. A. Benton. 
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of Foundry Coke,” by Professor H. V. A. Briscoe, D.Sc. 
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West Riding of Yorkshire :—Ordinary mecting at 
3 ae and Pressure in Moulds.’ ape 
by W. Welfor 

Ww ales and y Branch :—Ordinary meeting Bristol. 

‘Making Stee] by Electric Furnace.” Paper by R. J. 
Richardson. 


THE FOUNDRY TRADE JOURNAL IS THE OFFICIAL 
ORGAN OF THE 
INSTITUTE OF BRITISH FOUNDRYMEN ; THE WELSH 
ENGINEERS’ AND FOUNDERS’ ASSOCIATION, AND 
THE FOUNDRY TRADES EQUIPMENT AND SUPPLIES 
ASSOCIATION. 


Institute of British Foundrymen. 
PRESIDENT: 1928-29: 
8. H. Russell, Bath Lane, Leicester. 
LIST OF SECRETARIES— 
al Secretary: T. Makemson, Saint John Street 
Chambers, Deansgate, Manchester. London Office, 
49, Wellington Street, London, W.C.2. 
Birmingham: F. K. Neath, 24, St. Paul's Square, 
Birmingham. . 
Sheffield: T. RB. 
Fulwood, Sheffield 
Scottish: J. Bell, 60, St. Enoch Square, Glasgow. 


Lancashire: H. Stead, 1st/36, Cheetham Hill Road, 
Stalybridge, Cheshire. 


London: H. G. Sommerfield, Charterhouse Chambers, 
Charterhouse Square, London, E.C.1. 


Newcastle-cn-Tyne: F. Sanderson, 15, 
Arcade, Newcastle-on-Tyne. 


East Midlands: H. Bunting, 82, Otter Street, Derby. 


West Riding of Yorkshire Branch: 8S. W. Wise, 
110, Pullan Avenue, Eccleshill, Bradford. 


Wales and Monmouth J. 
M.I.Mech.E., Druslyn, Bishops Road, ‘White- 
church, Glam. 


Middlesbrou N. D. Ridsdale, 3, Wilson Street, 


Watine, 26, Castlewood Road, 


Handyside 


Foundry Trades Equipment & Supplies Association. 
President: H. Winterton, 
Kelvinvale Mills, Maryhill, Glasgow. 
Secretary: K. W. Bettaee, Avenue Chambers, 
Southampton London, W.C.1. 


Welsh Engineers’ and Founders’ Association. 
Secretary: E. J. Griffiths, 20, Fisher Street, Swansea. 


Welding 


We drew attention some time ago to develop- 
ments in certain works in this country of welding, 
in which welded mild steel structures are replac- 
ing iron castings. This development originated 
primarily in America, and we are not sure that 
the advantage enjoyed by welding of speed in 
delivery will not, in the case of jobs where only 
one is required, relieve the foundry of those single 
jobs that are often more worry than they are 
worth, and do much to convert even the most 
enterprising foundry into a jobbing shop. For 
as soon as more than one is required the economic 
advantage appears to be with the foundry. At 
the same time, the challenge of welding is a 
serious one, and one that must be met. It is a 
striking illustration of the fact that engineers 
are not so much concerned with prime costs as 
many founders would have us believe. The argn- 
ment that ‘‘ the engineers will not pay any 
more ’’ has been a great stumbling block to foun- 
dry progress, and often is little more than self- 
deception. One of the dangers of the present 
situation for’ founders is that engineers are in 
certain cases being tempted to specify welded 
structures in spite of their being dearer than cast- 
ings, because they have other conveniences with 
respect to delivery and so forth. 


Of course, it is impossible to expect founders 
and engineers to have the same views on this 
question. For the founder there is naturally 
nothing like leather. For the engineer a material 
is judged precisely by the extent to which it 
suits his pocket and his purpose—but more par- 
ticularly. his purpose. So whether founders be 
independent or in the engineering works, it 
behoves them to keep an eye on this development 
and to meet it—if possible, by specialisation. 

Both electrical and gas welding are used, and 
the competition of the fabricated part has shown 
itself previously in various ways before the 
welded structure came along. Thus switch cas- 
ings and other boxes have been made and baths 


been been stamped from sheet metal, and so on. 
In these cases, the welding has been subsidiary 
and incidental. Now, however, the number of 
joints is huge, and welding is becoming the main 
process, and the metallurgical problems raised by 
it are likely to be serious. But it may take some 
time for service wear to show the exact nature 
of the problems to be solved. 

We published in a recent issue evidence that 
welding, both gas and electric, is extensively 
employed in German iron and steel works, and 
portable plants for repair work and work in situ 
are used as well as central plants to which the 
work can be taken. This referred to the repair 
or fabrication of general work as distinct from 
what has become known as fabricated steel; but 
clearly, in this voung and vigorous industry, iron- 
founding has a competitor that it cannot afford 
to ignore. 


The Responsibility of Merger- 


Companies. 


The merger recently forecast in these columns 
has now come into being, and it may be a fore- 
runner of others in divers other sections of the 
industry. An American study has shown that the 
chief beneficiary of consolidated industries is the 
consumer. According to the expert responsible 
for this statement, prices in independent indus. 
tries have risen 96 per cent, since 1900, whereas 
they have only advanced by 48 per cent, in con- 
solidated trades, This new merger, Associated 
Foundries, Limited, represents a group particulary 


strong in the production of rainwater goods. 
Other groups exist for ranges (Radiation, 
Limited), agricultural implements (Agricultural 


and General Engineers), and in a lesser degree for 
electrical engineering. These amalgamations 
carry with them a real responsibility to the greater 
foundry industry, of which they form but an 
insignificant part. It is their duty to maintain 
as even a level of employment as possible at ade- 
quate wages; to foster research, and to ensure a 
square deal for their less powerful competitors. 
They must realise that a mere aggregation of 
scattered workshops does not ensure a virile indus- 
trial organisation, but rather must they create a dis- 
ciplined army of men all working for the material 
good of the corporation. It usually takes three 
or four vears before this can be effected, but what- 
ever period can be deduced, it is invariably twice 
as long as is the case with its component units. 
The new company can undoubtedly help their col- 
leagues if they will lend their support and close 
co-operation for the reduction of the number of 
patterns used in the industry. The payment of 
rates on obsolescent machinery is a factor which 
requires the attention of everybody engaged in the 
foundry industry. It would be better perhaps for 
this country, too, if second-hand machinery mer- 
chants were compelled by law to break up 
their purchases. We are aware that during 
boom periods in trade this type of plant can 
earn money, but normally they are ‘‘ eating 
their heads off.’’ Under present conditions the large 
combines reorganise, buy modern plant, and place 
their obsolete plant on the market—only to come 
into use again by providing people with machinery 
at serap prices. The British mercantile marine 
has committed exactly the same fault in selling 
their obsolete plant to foreign owners. The Prince 
of Wales last Monday night did well to emphasise 
the fact that obsolete plant did exist in Great 
Britain. Its danger exists until it is either on 


the cupola stage or the box of a charging machine. 
This is a factor where the merger-companies can 
help both themselves and their industry. 
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Foundry Purchasing.—XXXIIl. 


By Eric N. Simons. 


Crediting Goods Returned to Stores. 

In some firms a system of credit-notes is in 
vogue to meet those instances in which goeds are 
returned to the stores by the department that 
originally requisitioned for them. Thus, if a 
department has ordered more of a certain com- 
modity than it ultimately proves to need, or if 
a job for which goods have been requisitioned falls 
through, the manager or foreman does not wish 
to be debited with the cost of unused material, 
which may deteriorate, get lost, or be stolen, if 
he retains it in his own shop. Therefore, he sends 
it back. The storekeeper, on receipt of it, makes 
out a credit-note to the department concerned 
(Fig. 1), and signs it. A copy of this credit-note 
is forwarded to the accounting department by the 
stores, and the original credit-note is forwarded 
to the same place by the department concerned, 
the one being checked against the other, again 
to prevent deception. The third copy is retained 
in the stores, and stock records are posted from it. 


The Specification System. 

For the majority of firms, the requisition docket 
svstem is the best and most convenient, but some 
reference must be made here to another system 
practised in certain instances where it brings 
ibout great economies. This is the specification 
svstem. The advantages claimed for this method 
are that it reduces the amount of clerical work 
required, minimises waste, loss, and deterioration, 
and gives a closer check on goods employed than 
the docket system. A brief outline of the specifi- 
ation system is necessary. It is almost impos- 
sible to practise it successfully unless the foundry 
concerned is producing castings of such a char- 
acter that, in advance of all manufacturing 
operations, a specification can be drawn up of all 
the materials and stores that will be needed, down 
to the smallest item. Usually a specification of 
this kind is drawn up by the drawing office or the 
designer, and a characteristic but simplified ex- 
ample of the specification in its tabular form is 
given in Fig, 2. This specification is sent to the 
stores, one copy being retained for reference in 
the requisitioning office or department. Then, 
as the goods specified are applied for, the signa- 
ture of the recipients is inserted in the proper 
place. When all the goods specified have been 
issued, the value of the whole is totalled up, and 
an invoice is forwarded by the stores to the 
vccounting office. It will be obvious that in this 
way a good deal of costing work is eliminated, for 
the simple reason that the cost of a job is pre- 
sented in the form of a single lump-sum figure. 
without its being necessary to tot up a lot of small 
tems represented by collected requisitions cover- 
ng a long period. Furthermore, if more goods are 
needed for a job than have actually been specified, 
there is a suggestion of waste, which can be in- 
vestigated by the proper authorities, or possibly 
of loss that needs prevention. Similarly, if less 
naterial is needed, the estimating department or 
the designer needs supervision. But this system 
must be rigorously adhered to if it is to be success- 
ful. Its disadvantages are that it places too much 
responsibility on the designer or the draughtsman 
on whose calculations the specification is based: 
it makes little or no allowance for emergencies or 
mishaps; and it is tedious in operation, Further 
more, when a job is extensive and lasts over a long 
neriod, the material is issued but slowly at long 
intervals, and in consequence the specification in 
the storekeeper’s possession becomes dog’s eared, 
ragged, and dirty; sometimes it is lost, with the 
consequent difficulties such loss involves. 


Importance of Stores Accounts. 

In previous articles of this series, the writer 
has outlined a system for receiving and issuing 
goods, as practised in a medern manufactory. 
Stress must be laid upon the necessity for the 
thorough and accurate recording of every receipt 
and issue of goods. It is not, of course, within 


the bounds of practical politics for a stores account 
to be balanced as accurately as a petty 
account, but in 


cash 
stores properly managed it is 
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to correspond so closely that differences are either 
negligible or readily explicable. In the proper 
maintenance of these correspondences, the effects 
of adequate illumination, scientific arrangement, 
and honest stores clerks, cannot be disputed: but 
everything hinges upon the care and attention 
paid to the stock record cards. In so far as the 
work itself is concerned, storekeeping is not diffi- 
cult. Its caleulations and accounts, for example, 
are not nearly so intricate as those of an engineer 
or a chief 


accountant. But it does call for 
possible for the stock records and the actual stock patience, care, and attention to detail, in the 
GOODS RETURNED. 
To Storekeeper, 
Please credit............ Dept. with the following goods, returned 
and signed for by............ 
Order No, Quantity. Description. Size. | Weight. Value 
| | "| 
| 
| | | | 
Fig. 1.—Cred‘t-note for goods returned to stores. 
SPECIFICATION OF STORES NEEDED. 
Order No. | Quantity. | Description. | Size. | Weight. | Issued. Reed. by) Pr'c Value. 
| | mark or | | 
| | No. of pattern | | 
| | 
Fig. 2.—Typical specification sheet. 
Matericl. Location. 
Ordered. Received. Issued. 
Dite. Quantity. | Date Quantity. | Date Quantity. | To 
Fig. 3.—Alternative stock record card. 
Stores Maximum...... Mat-rial Unit Lovation, 
| 
Dat | 
| 
| | } | Balance 
In. | Out. | To From. Recd. by Issued by ani On order, units, 
| 
Units Units. | 


Fig. 4.—Alternative 


stock record card. 


Material. 


Location 


Maximum 


Ordered. Received. | Stock issued. 
| Dept. | Value 
D.te. |No.units.| Delivered. | Balance.| Date. | Price. |No.units.| Date. or No. ‘eae Balance. 
Symbol. 


Fig. 5.—Stock record 


card showing valucs. 
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highest degree. Given these qualities, a man of 
normal intelligence would find nothing beyond his 
powers in storekeeping. A month's experience of 
the work would suffice to give him an insight into 
the praetical problems with which he would have 
to cope, and another month should find him pretty 
well master of the situation. 


Value of Stock Record Cards. 

rhe stock record cards, as has been pointed out, 
are the principal feature of stores accounting. 
These cards indicate the exact character of the 
goods in the stores at any moment. They also 
tell what quantities are actually available, where 
they are to be found, the minimum and maximum 
number or amount that must be kept in stock, and 
so forth. One form of stock record card has been 
illustrated in a previous article.* Figs. 3 and 4 
give two variants upon this. They are so designed 
as to record quantities only, and any necessity to 
maintain daily balance sheets giving prices and 
values is met by the provision of forms such as 
that shown in a previous article. Tn some foun- 
dries the storekeeper is not required to indicate or 
figure out any stock values at all, this work being 
done by the cost office or statistical department. 
On the other hand, certain firms desire the stock 
cards to indicate values in addition to quantities. 
In such instances, cards as shown in Fig. 5 are 
generally employed. It is difficult to argue which 
method is the best, since afl depend upon some 
peculiarity of organisation for their choice, ren- 
dering other alternatives inexpedient or imprac- 
ticable. The buyer must fall into line in this 
espect with the wishes of the accountant, and 
with existing practice. 


James Watt Anniversary Lecture 
at Greenock. 


The James Watt anniversary lecture of the 
Greenock Philosophical Society was delivered on 
Friday, February 15, in the Watt Hall, by Dr. 
Warter Rosennary, F.R.S., of the National Phy- 


sical Laboratory. The subject dealt with was 
‘The Materials of Heat Engines.”” Dr. Milne. 


Vice-President of the Society, presided. 

Dr. RosenHAIn said that the immense develop- 
ment which had taken place in engines from the 
foundations laid by James Watt was the finest 
memorial to the value of his work. At every 
stage in that development, however, design and 
construction had been dependent upon the 
material available. Future progress must depend 
very largely upon the results of research and the 
ability of the metallurgist to produce the materials 
capable of withstanding the increasingly severe 
demands of the designer and constructor. 

Even though the reciprocating condensing engine 
* James Watt was being rapidly superseded by 
the steam turbine and the internal combustion 
motor, these were direct descendants of Watt’s 
engine as economic utilisers of heat derived from 
fuel. The materials used by Watt were cast iron, 
a little wrought iron, and some wood. 

Consideration of the internal-combustion engine 
showed some interesting features in regard to 
material. The use of aluminium-alloy pistons, par- 
ticularly those made from forged ‘‘ Y *’ alloy, had 
proved satisfactory and successful, allowing the 
use of higher compression ratios and greater power 
output for a eylinder of a given size. In regard 
to the exhaust valves of high duty internal com- 
bustion engines also very great progress had been 
made, so that the dreaded valve breakage was now 
exceedingly rare. With regard to future develop- 
ments, it might be anticipated that still higher 
temperatures would have to be met. If the internal 
combustion turbine is ever to develop into a prac- 
tical motor of high efficiency, heat-resisting metals 
capable of withstanding much higher temperatures 
than those at present used would have to be dis- 
covered. Research in that direction has been pur- 
sued actively, not only industrially, but also at 
the National Physical Laboratory, and certain 
alloys have recently been developed which give 
great promise of future utility in this direction. 


* December 20, 1928, 
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Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 
Metallurgical Facilities in British Universities. 
To the Editor of Tue Founpry Trape Journal. 
Sir,—Whilst not in any way associating myself 
one way or the other with the comments made in 
the Editorial of your issue of February 14, I would 
make one observation in reply to your invitation. 
You ask whether three metallurgical departments 
would serve for the whole of Great Britain if they 
were adequately financed. At the present moment, 
I have no knowledge of one such department be- 
ing adequately financed, and should, therefore, 
naturally regard the adequate financing of three 
as quite a considerable step forward.—Yours, etc., 
W. H. Hatrievp. 
Sheffield. February 18. 


Strength of Blackheart Malleable Castings. 

To the Editor of Tut Founpry Trave Journat. 

Sir.—We note from your report of Mr. F. H. 
Hurren’s Paper on the ‘ Production of Malleable 
Castings,’’ recently presented before the New- 
castle Branch of the Institute of British Foundry- 
men, that he states in reply to the discussion that 
‘* There was one main disadvantage of black- 
heart, After a heavy machining the tough carbon- 
free skin on the casting was sometimes removed 
entirely, and therefore the weaker core of the 
casting only comes into service.” 

We feel that this is apt to give the impression 
that blackheart owes its strength and toughness 
to the carbon-free skin on the casting. That this 
is not the case will be seen from the following 
tigures, which give average results of tensile tests 
taken on eight pairs of bars selected at random 
from casts made over a period of the last three 
months. One bar of each pair was tested in the 
unmachined condition, the diameter being 0.564 in. 
and the other bars were machined down to 
0.438 in.. giving a reduction of } in. on the 
diameter : — 


Average ultimate| Elongation 
tensile strength. | on 2 in. 


Tons per sq. in. Per cent. 


Unmachined bars, 


dia. 0.564 in. 23.63 21 
Machined bars, dia. | 
0.438 in. .. 22.84 | 17 


We are sending vou portions of the machined 
hars, from which you will see that there is no trace 
of a carbon-free skin remaining. 

We find from the experience of other black- 
heart manufacturers that this erroneous idea of 
the strength being only in the skin is very wide- 
spread, and that they have had to take steps to 
prove to clients that such is not the case.— Yours, 
etc., 

Ley’s Castrncs Company, Limitep., 

W. T. Evans, 


Derby, February 18. Asst. Works Manager. 


Scottish Iron Trade Dispute. 


A» meeting of the Conciliation Board for the 
manufactured iron trades was helds in Glasgow 
on February 15. The question of the present dis- 
pute in the industry arose at the meeting. It is 
a matter of the increase in the shift hours. The 
men objected to the gathering being regarded as 
a meeting of the Board. The employers, they said, 
had broken the constitution of the Board by lock- 
ing out the men before the questions at issue 
had been submitted to arbitration. The employers 
have offered to go to arbitration on the question 
of wages but not on hours, as they contend that 
the latter is a question which is permissive or 
voluntary. At this meeting the men claimed that 
the stutus quo should first be restored by reopen- 
ing the works, and that the constitution of the 
Board should be observed. The employers’ repre- 
sentatives offered to agree to arbitration regard- 
ing the workers’ interpretation of the Conciliation 
and Arbitration Board rules, but this was rejected 
by the workmen’s representatives. The dispute 
therefore continues. 
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Alloys: Past, Present and Future. 


At a joint meeting of the Scottish Branch of 
the Institute of British Foundrymen, the Institu- 
tion of Engineers and Shipbuilders in Scotland, 
and the Glasgow Section of the Institute of Metals, 
on February 14, Dr. Waiter Rosennarn, F.R.S., 
read a Paper on *‘ Alloys: Past, Present and 
Future.’’ He dealt to some extent with alloys 
of the past inasmuch as a study of the history of 
the subject was desirable in order that the pro- 
gress of knowledge might be appreciated. Alloys 
of the future he did not deal with to any great 
extent as he thought that only a rash person would 
dare to prophesy as to what discoveries might be 
made or the manner in which new scientific know- 
ledge would be applied. 


During recent times a very definite trend of 
development was evident, a continued tendency 
towards bringing alloys, and every process involved 
in their manufacture and treatment, under closer 
scientific control. The full measure of that con- 
trol had not by any means been attained. More 
knowledge, more science was required on the one 
hand and more complete confidence in its value on 
the other. Control of processes and materials could 
be considered under two main heads, relating re- 
spectively to composition and treatment. In com- 
position, the use of chemical analysis of raw 
materials and products was widely adopted, but the 
interpretation of results required further know- 
ledge. He emphasised the necessity for making 
fact that a chemist was not of necessity of much 
assistance to the manufacturer of alloys and 
metals, a metallurgist had a knowledge beyond 
that of the chemist, and he was glad that the uni- 
versities now recognised that special training 
arrangements were necessary in the case of the 
metallurgical student. While research largely 
occupied itself with very pure metals, the result- 
ing trend of practice might not lie in that diree- 
tion for many purposes. In treatment scientific 
control affected every step in the light of recent 
scientific discoveries. These affected the measure- 
ment of furnace and of casting and mould tem- 
peratures, the nature of the crucible or other con- 
tainer, and the, nature of the mould. The elec- 
tric melting and heat-treatment of alloys made a 
higher degree of control possible. The further 
development of the scientific control of alloys 
should serve the non-ferrous industry well in view 
of the inevitable struggle which would occur 
between the non-ferrous alloys and the corrosion- 
resisting steels. Better non-ferrous alloys would 
be demanded, and it was only research that could 
provide such materials. The resources of Nature 
had by no means been exhausted so far as non- 
ferrous alloys were concerned. They had the more 
highly developed uses of metals, which at present 
were regarded as rare or little known, to consider. 
In the case of steel—mainly by providing the rust- 
resisting alloys—these elements had opened up 
what was to all intents and purposes a new era. 
Similarly, the discovery of age hardening and of 
‘* modification ’’ in non-ferrous alloys had opened 
up new fields. It would be foolish to suppose that 
further discoveries would not be made if the paths 
were wisely pursued, 


Chromium-Vanadium  Steels.—According to an 
article in ‘‘ Industrial and Engineering Chemistry ” 
of New York, by Mr. E. P. Parrrince, prior to 1924 
the chief field covered by the research of the Vanadium 
Corporation of America was the study of the various 
possible applications of vanadium and other alloy 
steels. At the present time vanadium steels are used 
in automobile manufacture to the average extent of 
120 Ibs. per unit for the entire number of cars pro- 
duced. The most recent application of vanadium steel 
in the motor industry is its adoption by certain lead- 
ing makers as the standard steel for crankshafts. 
Vanadium has recently entered still another industry 
as chrome-vanadium steel used in the construction of 
apparatus for synthetic-ammonia processes. Plain 
carbon steel used for this purpose becomes brittle, 
due to intergranular penetration and corrosion by 
gases. The same resistance to intergranular corro- 
sion has also led to the adoption of chrome-vanadium 
steel for the construction of oil-cracking equipment. 
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British Industries Fair. 
BIRMINGHAM SECTION. 


Every exhibition that includes machinery in 
its scope is of interest to the foundry owner, and 
this at Birmingham is no exception to the rule, 
in fact, it presents a double appeal. Primarily 
there are a number of exhibits devoted to foundry 
equipment, whilst the number of actual foundries 
showing their products is considerable. We 
indicate below in alphabetical order a few of the 
exhibits of direct foundry interest, with the object 
of helping our readers to economise time and 
effort during their visit, 

Atlas Preservative Company, Limited, Deptford, 
London, 8.E.8 (Stand No. 16, L1), have designed 
their stand to demonstrate the advantages of 
‘* Rustkilla’’ as a medium for protecting iron 
and steel work against corrosion. As the appeal 
is obviously of a general character, no special 
stress is being made on this occasion of the con- 
siderable work accomplished by the firm in con- 
nection with the protection of foundry buildings 
and plant. 

Bureau of Information on Nickel, Limited, 2. 
Metal Exchange Buildings, Leadenhall Avenue, 
London, E.C. (Stand No. 15, K5), have collected 
from the various foundries in Great Britain 
sample castings made from nickel and _nickel- 
chromium cast iron. These are being shown 
aceempanied by particular and general explana- 
tory literature. Technical experts are in charge 
and the occasion is a favourable one for a practical 
discussion as to the potentialities of alloy cast 
iron. 

Davidson & Company, Limited, Sirocco Engin- 
eering Works, Belfast (Stand 17, G2), make their 
exhibits appeal to the founder from several 
angles. For instance, examples of fans _ for 
cupola blowing, dust extraction and ventilation 
are being shown. This triple aspect makes the 
stand of considerable interest for our readers. 

Denbigh Engineering Company, Limited, Tipton 
(Stand No. 18, E2). The exhibits of this con- 
cern are designed to interest the founder and no 
other section of the public. They are showing 
their hand-operated jar-ram mould machines. 
Ever since this machine was placed on the market 
a few years ago, it has met with continuous suc- 
cess. Larger models are now available, yet the 
ease of operation is maintained. A speciality 
more recently developed is a particularly well- 
finished range of cast-iron moulding boxes, having 
ground faces and a system of registration which 
combines long life with accuracy. 

Electric Furnace Company, Limited, 17, 
Victoria Street, London, S.W.1 (Stand 19, K7), 
are showing examples or photographs and draw- 
ings of electric furnaces for steel (Heroult & Ajax 
Northrup) and non-ferrous alloys melting (Ajax- 
Wyatt) supplemented by numerous designs for the 
re-heating and heat-treatment of metallurgical 
products. As these furnaces are entering the 
foundries in increasing number every year, 
visitors should avail themselves of the opportunity 
presented of making themselves au courant with 
the latest developments and activities of this 
virile industry. 

Gibbons Brothers, Limited, Dibdale Works, 
Dudley (Stand No. 11, J1).-An appeal has been 
made to the gas industry rather than to the 
founder, but we are assured that the many 
specialities made for metallurgical industries have 
not been forgotten, and experts are available to 
discuss with founders problems relative to 
refractory materials in general, industrial melt- 
ing, re-heating and enamelling furnaces, and 
methods of charging and discharging. 

N. Hingley & Sons, Limited, Netherton Iron 
Works, Near Dudley (Stand 17, H6).—The manu- 
factures of this concern enter into a number of 
industries, but their chains have long been 
popular in the foundries. Another line in which 
the visitor will be interested is a range of anvils, 
some of which are particularly useful in and about 
a foundry, 

Pneulec, Limited, Mafeking Road, Smethwick, 
Birmingham. (Stand No. 15, F1l).—The Pneulec- 
Rover sand mixer is the principal exhibit on this 
stand, which is designed to attract the attention 
of foundry owners, and as such should certainly 
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be visited by any of our readers visiting Castle 


Bromwich. This machine is well-known to most 
founders, but it should be borne in mind that 
with the passage of time, many definite improve- 
ments have been made, and the efficiency of the 
machine materially improved. The Plenum 
system of mould drying and core stoves is also 
being demonstrated. 

Powell Duffiryn Steam Coal Company, Limited. 


Cardiff (Stand No. 18, F3), known to most 
founders as manufacturers of foundry coke, 
have taken space to demonstrate a wood pre- 


servative which they have recently developed and 
placed upon the market. 


Foundry Combine Negotiated. 


Eight Light Castings Companies Amalgamated. 

As foreshadowed in our columns, Associated 
Foundries, Limited, which is being formed under 
the auspices of the Austin Friars Trust to absori 
definitely eight iron foundries, and probably 
others, counts on great economies in production, 
selling and overhead expenses. 

The directors of the Sinclair Iron Company, 
Limited, have entered into a provisional agreement 
with Austin Friars Trust, Limited, for the forma- 
tion of a new company to be called the Associated 
Foundries, Limited, or some other suitable title, 
to acquire the shares of their company and the 
following firms engaged in the industry :—Abhots 
Foundry Company, Limited; R. W. Croswaithe, 
Limited; the James Clay (Wellington), Limited; 
Forth and Clyde and Sunnyside Iron Companies, 
Limited; Burton Foundry Company, Limited ; 
Falkirk fron Company, Limited; Light Castings, 
Limited; and Callendar Iron Company, Limited. 
Further negotiations are pending. 

The authorised capital of the new concern will 
be £3,000,000, divided into 1,500,000 7 per cent. 
Cumulative Preference shares of £1 each, and 
1,500,000 Ordinary shares of £1 each. The issued 
capital will amount at first to approximately 
£2,500,000, being the purchase price of the indi- 
vidual companies. The 7 per cent. Cumulative 
Preference shares will have preferential rights as 
to dividend and repayment of capital at a pre- 
mium of 2s. per share'in the event of a winding-up, 
but will carry no voting rights unless the dividend 
payable thereon should fall into arrear for six 
calendar months. 

The assets to be taken over by the new com- 
pany show that the Preference shares are covered 
as to capital nearly twice, and there is a further 
satisfactory feature that the Ordinary shares are 
practically covered by the assets without the in- 
clusion of any sum in respect of goodwill. 

The amalgamation of such a_ representative 
proportion of the industry will place the combined 
group in a pre-eminent position, and should result 
in great economies in production, selling, and over- 
head expenses, with a consequent increase in 
earnings. 


Foundry Query. 
Effect of Damp Coke. 


At present I am using coke which contains a 
very high percentage of moisture. [ have been 
told that coke which contains over 10 per cent. 
moisture has a bad effect on the metal. The 
castings we make are very light, | in. to } in. 
thick. I would be very pleased to have the follow- 
ing questions answered:—(1) Does coke contain- 
ing over 10 per cent. moisture have a bad effect 
on the metal? And (2) in what way does it affect 
the metal ? 


* Trish Reaper.’ 


THE STEEL TWIN-SCREW STEAMER ‘‘ WARDEN,” built 
for the Corporation of Trinity House, by Messrs. Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
was launched from the builders’ Tyne oon Shipyard, 
Willington Quay-on-Tyne, last week. The vessel 
is 172 ft. 6 in. in length, and will be fitted with 
twin sets of triple-expansion engines. constructed at 
the builders’ Scotswood works 
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Random Shots. 


That extremely hardy annual, the British 
Industries Fair, is now with us again. Each 
year we are authoritatively informed that the 
Heavy Industries Section is occupying so and so 
many more acres than it occupied last year; that 
it is being patronised by such and such firms who 
never patronised it before; together with other 
statistics relating to a healthy and continuous 
growth. I am tempted to speculate whether in 
the not very distant future we may not see a 
British Industries Fair which covers the whole 
of the Midlands, leaving the original building at 
Castle Bromwich as a kind of pre-historic relic 
in the centre! 

* * * 


But in al] seriousness the extent and success of 
the Fair is a matter of immense importance to 
British industry, and if it be indeed the case that 
the Fair is increasing steadily in size and in 
importance it is a most excellent omen for the 
immediate future of trade in this country. The 
general Press and the general public, of course, 
concentrate their attention on the London Fair. 
Members of the Royal Family are photographed 
admiring the latest in labour-saving gadgets, 
while the aristocracy publicly purchase British- 
designed fashion goods that (let us whisper it) 
they will probably never use. But we who know 
realise that here is a clear case of the part being 
greater than the whole, and that the success or 
failure of the Birmingham section is of vastly 
greater significance than the success or failure 
of its London parent, for our future lies with 
heavy goods rather than with the smallwares and 
articles of luxury. 

* * 


While on the subject of hardy annuals, another 
extremely hardy specimen is the spring meeting 
of the Institute of Metals, which attains its 
majority this year, with a membership of 2,000 
to mark the occasion. The autumn meeting of 
the same body is announced this year for Diissel- 
dorf, a location which should prove of very great 
interest to. all who are concerned with metals, 
whether as makers, users, or investigators. 
‘“ Autumn Meetings ’’ might even be described 
as perennials, since, as every gardener can tell 
you, the seed of the annual has to be sown afresh 
each spring, whereas the perennial, once sown, 
endureth for ever, provided it is treated reason- 
ably well! 

* * * 

Those who heard Professor Carpenter’s address 
recently at Birmingham after receiving the 
Turner Medal were interested in his remark, 
made after a tribute to two co-workers, that the 
quality of the degree taken by a student was no 
guide to his success in research work. It reminded 
me of a remark once made by a famous indus- 
trialist, that in business he didn’t want men with 
first class degrees, but men who could have taken 
first class degrees if they had not had the wisdom 
to forgo the concentration necessary. This to a 
large extent prevents participation in the wider 
life of the university which is the real prepara- 
tion for a career. 


[The following isa response to our gift of a case 
of whisky to one of our important clients. ] 
Dear Srrs,— 

How extrely kind of you to send that case 
of whisky for Christmas. I have never tasted 
such marvellous whisky in my life. I have never 
tasted such marvellous whisky, and I keep tast- 
ing it. The whishky wisk you have sent for me 
thish Chrishmas is marvellous. I keep tashing 
it, and how kind of you to send me thish won- 
derlous whihsky for Xmush which I keep tashing. 
Its really really its moshkind of you to keep send- 
ing sending me this wis wikey incases which T 
keep tashing for Xmusch and tashing his hick 
dockdickery dock. What kind whihsky ole mau 
how extrash on Xmusch you great friend that 
thank vou for ext extretxtra extreme pleash 
whihisskey mainainana casg 62 you kind kisemas 
friens and laimu & £ 

Cheerio | 
MarRKSMAN 
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Coreless Induction Furnace. 


A notable exhibit at the Industrial Heating 
Exhibition of the Electrical Development Asso- 
ciation at Belle Vue, Manchester, held from 
January 7 to 12, was an electric-coreless-induction 
furnace of an improved type developed by the 
Metropolitan-Vickers Electrical Company. The 


quencies considerably lower than those hitherto 
considered necessary. 

Experimental work on a commercial scale con- 
firmed these results. Thus for melting steel in 
S-ewt, charges it has been found that the fre- 
queney can be reduced to 500 eveles which makes 


Fie. 1.—5-cwr. Merrovick StTeet-MELTING 


ELecTRIC 


InpucTION FURNACE AT THE WORKS OF 


VicKERS-ARMSTRONGS, LIMITED, SHEFFIELD. 


equipment exhibited, and shown in operation daily 
throughout the exhibition, was a furnace of 
5cwt. capacity for steel melting, but the equip- 
ments developed by the company include also fur- 
naces for melting brass and other non-ferrous 
metals. Both types embody special features which 
constitute important improvements in furnaces of 
this kind. 

Induction furnaces depend for their operation 
upon the fact that when materials capable of 
conducting electricity are subjected to an alter- 
nating-magnetic field, “eddy currents are induced 
in the material which cause it to heat up and 
melt. The Metrovick furnaces are of the coreless 
type, as distinguished from the type of induction 
furnace in which an iron core is used between the 
furnace coil and the charge. The omission of the 
iron core in itself gives important advantages; it 
simplifies the starting arrangements, and it elimi- 
nates the need for maintaining a portion of the 
charge in a molten condition during standby 
periods, thus improving the efficiency of operation, 


Recent Developments. 

The new features introduced by the Metropoli- 
tan-Vickers Company, are the outcome of exten- 
sive research work which included not only prac- 
tical experiments, but also a complete and rigid 
mathematical examination of the principles in- 
volved. By this mathematical analysis, the out- 
line of which has been published in book form,* 
three facts of fundamental importance were estab- 
lished, viz., (1) that for any given size and 
resistivity of charge a well-defined minimum fre- 
quency exists below which the efficiency falls off 
very rapidly indeed, but above which the 
efficiency is nearly constant; (2) that as the 
capacity of the furnace is increased the minimum 
frequency for efficient operation is reduced; (3) 
that efficient operation can be obtained at fre- 


* * An Introduction to the Theory of Eddy Current Heating,” 
by C. R. Burch 
Vickers Research 
Limited, 


and N. Ryland Davies of the Metropolitan- 
Department. Published by Ernest Benn, 


it possible to substitute for the costly high-speed 
high-frequency generators hitherto employed, low- 
speed low-frequency generators of increased reli- 
ability and higher efficiency, while for melting 
brass and other low-resistance non-ferrous metals 
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nace of 5-cwt, capacity for steel melting, in opera- 
tion at the works of Messrs. Vickers-Armstrongs, 
Limited, Sheffield, and Fig. 2 shows a steel fur- 
nace of 350-lbs. capacity in the experimental 
foundry of the Metropolitan-Vickers Research 
Department. The construction of the furnace 
proper is illustrated by Fig. 3 which gives a 
general view from the top, and by Fig. 4 which 
is a vertical cross-section drawing. 


Furnace Construction. 

The furnace consists of a specially-constructed 
water-cooled inductor coil b, mounted in a strong 
wooden box c¢, supported on trunnions of non- 
magnetic cast iron, and tilted by an electric motor 


on an axis about the lip of the crucible. Hand- 
operated tilting gear is also provided. The 


crucible a is directly lagged into the inductor 
with, ganister or-zircon sand d, and supported 
on a concrete block f. A specially important 
feature of all Metrovick induction furnaces 
is the strong inductor coil which is made 
of heavy section copper bar wound on edge, and 
fitted on the outside of the coil with water-cooling 
pipes which, therefore, are isolated from the 
molten metal by a thick wall of copper in addi- 
tion to the lagging of sand. The completed coil 
is suitably insulated, and finally heated under 
pressure, thus forming in effect a thick copper 
cylinder, which surrounds the crucible and can 
readily be clamped in position. The supply leads, 
of flexible cable, are taken to a switch at the 
bottom of the box, the switch being connected to 
the ends of the coil and also to a tapping, thus 
making it possible to employ the whole or part of 
the coil, and so regulate the power supply to the 
furnace. Water connections are made at the back 
of the furnace by flexible rubber hose. 


Power Factors. 

For the 5-ewt., 500-cycle steel furnace, the sup- 
ply of power is provided by a motor generator 
set as illustrated in Fig. 5. This set consists of 
a 160-kw., 500-cycle 1,000 volts generator directly 
coupled to a 265-h.p. 1,500-r.p.m. slip-ring induc- 
tion motor, A suitable starter for the motor is 
provided, together with a motor-driven exciter- 
field rheostat for regulating the generator voltage. 
For the 5-cwt., 50-cycle non-ferrous metals fur- 
nace, where an A.C. supply of that frequency is 
available, the power is taken through a single- 
phase transformer of 150 kva. output having the 
secondary wound for 600 volts and with suitable 
tappings for regulation purposes, 


Fic. 2.—350-1n. Stree, Furnace THE Experimenta Founpry or THe Merrovick RESEARCH 
DEPARTMENT. 


it has been found possible, in a furnace of 5-cwt. 
capacity, to obtain successftl and efficient opera- 
tion with a frequency, as low as 50 cycles, using 
current through a transformer direct from a 
standard supply system and thus entirely dispens- 
ing with the need for a motor-generator set. 

Fig. 1 shows a typical Metrovick induction fur- 


For power-factor correction both types of- equip- 
ment have static condensers arranged in parallel 
with-the furnace coil. In the case of the 500- 
cycle equipments the condensers are in two banks, 
one bank being permanently connected. and the 
other arranged jn sections which may be switched 
in or out as required. In the case of the 60- 
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cycle equipments the condensers are grouped in 
one bank with simple switching arrangements. 
The control gear is of the electrically-operated 
type, and includes a furnace-switch cubicle, a con- 
tactor panel for the condensers, a platform-con- 
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ingots and castings of a size, and at a cost, com- 
parable with arc-furnace practice is a most 
important consideration. The great potentialities 
of the coreless-type induction furnace are clearly 
demonstrated in Table I, which figures have been 
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deg. C. per min. (with lid, 52 deg. C. per min.); 


“49 


rate of fall in temperature with power off, 16.5 
deg. C. per min. (6 deg. C. per min.); power 
input at furnace required to maintain constant 
temperature of 1,500 deg. C., 51 kw. (17.5 kw.). 


| 


| 
| 


A 


Fic. 3. 


SHowinGc INTERIOR OF 


Tor view or Merrovick INpucTION FuRNACE, 
InpuctTion Corn. 


trol board, and a small controller to operate the 
tilting motor. The furnace-switch cubicle is fitted 
with an electrically-operated oil switch, complete 
with necessary protective relays, instrument traas- 
formers, etc. The condenser panel is fitted with 
electrically-operated . contactors. The platform- 
control board is the only switchboard mounted on 
the platform, and contains instruments for indi- 
cating the voltage, current, and power factor of 
the load taken by the furnace, together with push 
buttons for operating the generator oil circuit- 
breaker or the transformer primary-circuit 
breaker and for controlling the power factor of 
the load, and, in the case of the 500-cycle equip- 
ments, a rheostat to control the generator volt- 
age. The controller for operating the furnace tilt- 
ing motor may be mounted either on the board 
or on a separate pillar near to the front of the 
furnace. The arrangements are such that no 
Serena connections are brought to the plat- 
orm, 


Advantages of Induction Furnaces. 

Compared with other types of melting units the 
induction furnace possesses the obvious advantages 
of ease of operation, cleanliness, increased speed 
of melting, etc., but for many applications its 
greatest value is probably to be found in its 
special metallurgical advantages. The tempera- 
ture and melting conditions are under perfect 
Tasie 1.—Typical Data Relative to the Metrovick Induc- 

tion Furnace. 


Tem- 
Nature of charge. Weight Time | Kw.-hr perature 
in lbs. | Mins. | per ton Deg. C 
High-speed tool 
steel .. +s 500 52 720 1440 
Carbon tool steel. . 480 47 726 1420 
60 776 | 1550 
Rustless iron 550 59 725 1500 
Magnet steel 500 58 776 1520 
Nickel - chromium 
molybdenum 550 56 765 1520 
Nickel - chromium 
molybdenum 550 60 779 1550 
Nickel - chromium 
molybdenum ..| 550 64 790 1560 


control, and many of the uncertainties attending 
metallurgical operations are therefore eliminated. 
Again, the possibility of obtaining crucible-quality 


TaBLe [1.—Comparison of Ingot Analyses. 


- Original | Ingot | Ingot | Ingot | Ingot 
Element. | Analysis. | No. 1. No. 2. Now 3. No 4. 

| Per | Per Per Per Per 

| cent | cent. | cent. | cent. | cent. 

Carbon 0.30 | 0.31 | 0.31 | 0.30 | 0.31 
Chromium | 11.30 (11.85 |12.15 /|12.50 | 12.30 
Silicon ..| 0.40 | 0.48 | 0.40 | 0.29 | 0.31 
Manganese. . | 0.30 0.24 0.23 0.21 0.22 
Phosphorus — 0.012 | 0.013 | 0.015 | 0.006 
Sulphur .. oo | 0,023 | 0.022 | 0.023 | 0.023 


Fig. 4.—Verticat Cross-SEcTION THROUGH | 


Tyeroan Mevrrovick 


Furnace. | 


| 


The exceedingly small variation in the com- 
position of the charge is demonstrated in the 
table below. A charge of 350 lbs. of stainless-steel 
scrap was melted in a clay crucible and a 250-lb. 
ingot poured at half-hour intervals, the charge 
being made up after each cast with 250 lbs. of 
cold scrap. It will be noted that the carbon incre- 
ment is negligible. 


Comparative Costs. 


The cost of operation of a steel furnace of this 
type in full production with an output of 550 


Fic. 5.—160-Kw. 1,000-voir, 500-cycLe Motor 


GENERATOR SET FOR SUPPLYING POWER TO THE 


5-cowt. Sree, Furnace. 


obtained with a 5-cwt. 600-cycle steel furnace 
under actual commercial conditions. 

With a 500-lb, charge the following tempera- 
ture data were obtained: —Without the furnace 
lid, rate of temperature rise on full power, 40 


tons per year is approximately £5 7s. per ton, 

this value being based on the following allow- 

ances :—Depreciation, 10 per cent.; interest, 5 

per cent.; labour, £11 per week; power consump- 
(Continued on page 154.) 
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Scottish Moulding Sands and Their Application 
to Non-Ferrous Casting.* 


By F. Hudson. 


Much has been written in the past few years 
relative to the fundamental uses and values of 
resources of refractory sands for foundry pur- 
poses. The industry to-day demands a wider 
knowledge of this question. It demands not only 
a fundamental knowledge, but a knowledge which 
will determine specifications, and give control for 
efficient casting production. At the present time 
far too much prejudice exists in the minds of 
practical men over the uses of moulding and core- 
sands. This would not exist if the physical pro- 
perties and treatment of sands were understood 
in correct relationship to the duties imposed upon 
them. Again, many foundries are at the mercy 
of the sand supplier, or his agent, who usually is 
woefully ignorant of even elementary founding 
principles. Such state of affairs is of little 
benefit to industry, especially in this post-war 
period, when so many economic problems require 
solution, 

Professor Boswell, in his memoir on British 
Resources of Refractory Sands, states ** that the 
United Kingdom can be entirely independent of 
foreign supplies ’’ and furthermore “ much of the 
transport of sands about the country for metal- 
lurgical purposes is unnecessary.’’ This would be 
much more generally understood if founders 
studied their sands and attempted to grasp 
definite ideas of the correct physical properties 
and treatments required for the economic work- 
ing of their business. To create wealth by 
greater use and mastery of nature is true pro- 
gress. 

Determining Factors. 

The suitability of any moulding or core-sand 
for non-ferrous casting is primarily determined 
by two factors, the first consisting of the type of 
casting being made, whilst the second is the com- 
position of the metal used to pour that casting. 
For example, many castings are best made in green 
sand, whilst on the other hand there are many 
types of castings which could only be economically 
produced from a dry-sand mould. The same 
argument can apply to the different properties 
required for sands to withstand the effect of 
different alloy compositions. It is obvious that a 
certain sand turning out excellent castings in 
60/40 brass may not be satisfactory for use with 
cupro-nickel alloys, and the consequent high cast- 
ing temperatures. In some instances the most 
looked-for properties of a moulding sand is the 
power of smooth skin production, whilst venting 
properties rank second in importance. On the 
other hand some foundries require a sand having 
excellent venting properties, but with skin-pro- 
ducing power in the second place. These circum- 
stances clearly suggest that each one will have 
quite a different conception of those properties 
which go to make the ideal moulding sand accord- 
ing to the kind of work produced. However, in 
the physical properties of the various sands 
examined, provision has been made for selecting 
the sand most suitable to a particular application 
providing a practical interpretation can be applied 
to those properties required of the sand for suc- 
cessful casting production. 


Sand and Surface Finish. 


A previous Papert by the author has shown 
conditions from which it can be deduced that the 
size and quantity of the quartz sand-grains which 
go to form a moulding-sand, together with the 
quantity and distribution of the bond, are of 
great importance in selecting a satisfactory sand 
for use in non-ferrous work. One of the essen- 
tials for the general run of brass and bronze 
castings is that they should possess a good finish. 
This is determined to a great extent by the size 
of the silica grains and to a less extent by the 


* A Paper presented to the Scottish Branch of the Institute 
of Metals. 
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viscosity and surface-tension films of the alloy 
employed. Steel, for example, cannot be cast with 
the finish one expects from brass castings due to 
its viscous nature even when extremely smooth 
mould-surfaces are used. It is interesting to note 
that a Paper has recently been published by H. L. 
Campbell, of the American Foundrymen’s Asso- 
ciation, relative to the surface condition of castings 
as affected by sand mixtures. In this investiga- 
tion, which aims to determine the factors which 
affect the ‘finish’? on castings, various moulds 
were made from graded silica sand classified by 
sieving through 30, 40, 50, 60, 70 and 140 mesh 
sieves. These 


were bonded with 2 per cent. 
linseed-oil, and made up into moulds, and 
accepted as a standard. Other mixtures were 
made up containing O to 30° per cent. 
of bank-sand and = also’ separate mixtures 
containing up to 30 per cent. of silica-flour. 


After pouring the moulds with red brass the cast- 
ings were examined, and the following observa- 
tions were obtained:—(1) The surfaces on the 
castings which were formed by moulds containing 
silica-sand which passed a 20-mesh sieve and was 
retained on a 30-mesh sieve were very rough, 
while the surfaces of the castings poured in con- 
tact with cores containing 70 to 140-mesh sand 
were quite smooth. A definite gradation of 
‘* finish ’’ was observed on the castings made with 
the six sizes of sand, and (2) The surfaces on the 
castings which were formed by moulds containing 
silica-sand mixed with varying proportions of 
bank-sand or silica-flour showed that very little 
improvement was obtained in the smoothness of 
the metal surfaces over the surfaces formed by the 
same sand without the bank-sand and silica-flour 
additions. 

These two observations are of interest, as they 
show that the predominating grain-sizes of the 
sand used in moulding and core-making determine 
to a large extent the surface conditions of the 
castings made in contact with the sand, and, what 
is still more interesting, they show that sand mix- 
tures of varying grain size ranging from fine to 
coarse cannot be used to advantage in making 
castings which must have smooth surfaces. It 
appears that the spaces between the large grains 
are not completely filled by the smaller grains of 
sand. If it were possible to produce a dense, com- 
pact mass of sand by using grains of different 
sizes the moulds or cores would have only limited 
application on, account of the lack of permeability 
in the moulds. This further exemplifies the need 
of obtaining foundry sands of one-sized grain. 
The actual size of the predominating grain must 
depend on the type of casting, and a consideration 
of the alloy used for pouring. A further benefit 
to the founder who uses round-grained sands js 
that such sands will carry more bond without the 
pores between the grains becoming completely 
blocked as would a sharp and angular sand. To 
sum up the above, it is necessary for an jdeal sand 
to have the following characteristics :—(1) Spheri- 
cal one-sized silica grains—spherical grains to give 
permeability ; (2) a predominating grain size—fine 
for ‘‘ finish,’’ coarse for refractoriness; and (3) 
just sufficient bond coating each spherical grain 
to give the necessary strength without impairing 
the continuity of the pore spaces. 

As a guide to decide what would constitute an 
ideal sand for different purposes, Smalley gives an 
excellent little table in his Paper* on moulding 
sands, which showed quite clearly in a general way 
the order of merit of the physical properties re- 
quired by sands for the éasting of various alloys. 
However, it may now be asked, taking as an ex- 
ample the column for brass, if the initial require- 
ment of a brass-moulding sand is one of bond, then 
exactly how much bond needs to be present to 
turn out suitable production castings. The same 


* Proc. 1.B.F., Vol. XVI, 1922-23, page 321, 
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thought may be readily applied to the other 
physical properties of texture, refractoriness, 
longevity, ete. In the past this knowledge has 
been obtained by the moulder’s practical experi- 
ence, and which unfortunately can rarely be ex- 
pressed in definite terms. Thus when the general 
routine is upset and bad castings appear in larger 
numbers systematic co-operation between the tech- 
nical staff and the practical worker is rarely 
feasible, due to the fact that the irregularity can- 
not be detected, measured or controlled in any- 
thing like a definite manner. The first step in 
foundry sand control is to be able to measure and 
state with reasonable precision the physical pro- 
perties required of the sand as it lies in 
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the mould for production of  satisfac- 
tory castings. Any laboratory testing of sands 
must come as a secondary conjunction to this 
question. This must entail a large amount of 
work from quite independent sources, and if the 
information obtained was pooled and accessible 
to the foundry trade in general then extremely 
valuable results would accrue. In the author’s 
works an attempt has been made to start the 
‘ball rolling’’ in this direction, and foundry 
mould and core-testing apparatus has been de- 
signed and put into practical operation, quite 
apart from that used in the laboratory. 


Apparatus Employed. 

Fig. 1 illustrates one foundry testing apparatus, 
others have been fully described in Tue Founpry 
Trapve Journat, April 12 and 19, 1928. By their 
use a reliable index of bond-strength, mould-hard- 
ness, mould-permeability, refractoriness and tex- 
ture is obtained. In passing, attention should be 
drawn to the need of a quick method for practical 
use for the determination of moisture in moulding 
sands. In America there are three methods in use 
for this purpose, 

Fig. 2 illustrates a volumetr’¢ moisture-deter- 
mination apparatus. This method gives moisture 
percentage in approximately two min. time, and 
employs a 860 gr. sample of sand (double 
handful). Tt consists of a cylindrical flask ‘‘ A” 
having a side outlet This outlet “B’’ 1s 
located directly above the glass tube “C.”’ Along 
the side of this tube is attached a scale reading 
in percentages of moisture. The glass tube ‘‘C” 
contains, on its lower end, a bulb and a stop-cock. 
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A moisture determination is made by placing the 
860 gr. sample of sand in the top flask ‘ A,” 
which has been previously filled with water. The 
water displaced by the sample of sand is caught 
in the glass tube assembly ‘“‘C.’”’ The height of 
water column in the tube ‘‘C,’’ resulting from 
this overflow of water, gives the moisture reading. 

The principle involved in this method is that 
a definite amount of water will be displaced for 
each percentage of water contained in the sand. 
A dry sample of sand will displace a small amount 
of water, while a wet sample will displace a larger 
amount. 

Fig. 3 illustrates a further modification of the 
volumetric method which takes into account the 
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change of the total volume of a weighed sample 
of sand under a constant compressive stress as 
the percentage of moisture varies. 

In each of these methods, however, there are 
several reasons which preclude successful foundry 
adoption. For instance, in the McIlvaine instru- 
ment the accuracy of the reading is seriously 
affected by the way the sand heap under test is 
rammed, whilst in the volumetric method the 
weighing makes the operation a laboratory one. 

In Fig. 4 there is illustrated an adaptation of 
the electrical resistance method which, it is hoped, 


FOUNDRY TRADE JOURNAL. 


meter noted, which is an indication of the mois- 
ture content. It is important to note, however, 
that every different type of sand must be 
standardised on this instrument against a chemi- 
cally conducted determination. At the present 
time, however, this method is still in the experi- 
mental stage. A very interesting point came to 
light in personal experience with this apparatus. 
It was noted that when a dried sample was tem- 
pered with water, the galvanometer deflection was 
much greater on a freshly-tempered sample than 
on the sand sample after standing several hours 
with a uniform moisture content. This would 
appear to have some bearing upon the fact that 
most moulding sands exhibit superior physical pro- 
perties after being allowed to stand after temper- 
ing, the reason probably being due to the fact that 
the clay or other colloidal bond around the sand 
grains does not develop its correct bonding power 
until a certain time has elapsed, and the added 
water has had time uniformly to penetrate the 
bond coating. At the same time it is quite prob- 
able that testing moulding sands for electrical 
resistance will give a good indication of their heat 
conductivity. This, however, is getting away from 
the scope of this Paper. 

By testing the moulds as described, and follow- 
ing the resulting casting through its machining 
operations, it is not a hard thing to draw up the 
necessary properties required of a mould for suc- 
cessful casting production. In the author’s brass- 
foundry the average specification for green-sand 
moulds, making general plumbing and hydraulic 
engineering fittings, such as cocks, sluice valves, 
valve-seat rings, sluice faces, ete., is shown in 
Table I. Moulds having these physical properties 
will produce satisfactory castings in the hands of 
skilled moulders, although it should be pointed 
out that in this specification it would be advan- 
tageous to increase the bond strength in order to 
prevent scabbing and cutting when the sand is 
worked by unskilled labour. Furthermore, it is 
essential to bear the figures given in this Table I 
in mind when reviewing laboratory tests on virgin 
sands in order to give them a correct foundry 
value. 


Testing of Moulding Sands. 


Attention should be drawn to the value of 
Fletcher’s subsidence test as an indication of sand- 


texture, and as a method to replace the long and 
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will be developed for routine foundry work. The 
assembly consists of a galvanometer, battery and 
resistance board. This latter consists of a mould 
6 in. by 2,in. square containing two cupro-nickel 
electrodes 5 in. apart. Attached to the board is a 
jolt-ramming device. This is to ensure uniform 
packing conditions of the sand in the mould. The 
method of using is to pass the sand sample 
through an }-in. riddie, and then to fill the mould- 
ing box without any ramming to the sand 
whatsoever. After levelling the top, the box is 
given 30 jolts, and the deflection of the galvano- 
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inaccurate sieve test. The objection to the use of 
the sieve test is due to the fact that certain sands 
carry a thick coating of clay around the sand 
grains, which naturally makes the true grain of 
the sand larger than it, really is, and the entire 
silt grades cannot be correctly or comparatively 
separated from the true sand grades. It would 
seem that to get an accurate result of true sand- 
texture the clay must be separated by treatment 
with boiling water, as even repeated washing with 
cold water in some sands does not clean the bond 
from the grains. 
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For these tests the sand sample is divided into 
two portions to determine its suitability for green. 
and dry-sand work. For green-sand work the sand 
is tempered to give 7 per cent. moisture, and 
10 per cent. moisture for dry-sand work. In tem- 
pering the sand the practice is to determine the 
Taste I.—Green Sand Mould 

Rammed). 
Brass and gunmetal castings, i.e., stop cocks, sluice valves, 
valve seat rings, sluice faces, hydrants, etc. 


Specifications (Hand 


Moistu re| 


Mould | Bond | Permea.- 

Sand mixture. | content. hardness|strength. bility. 

Belfast red sand| 7.0 16 to 18} 1.5 ins. | 120 sees, 
100 pts.| percent.) Ibs. 


Grey Iron Castings, i.e., small sluice valves, stand posts, 
hand wheels, water meters, sluice frames, etc. 


Moisture} Mould | Bond | Permea- 

Sand mixture. | content. |hardness.|strength.| bility, 
Floor sand 8pts.| 7.0 19 to 22| 1.8 in. | 80 secs. 
Drumcavil rock percent.) Ibs. 

sand 
Wormit red 

sand 
Coal dust 


existing moisture content, and then to adjust. the 
sand either by air-drying or by adding water to 
give the required figure. It is not good practice 
to drive off the moisture in the sand by heat, and 
then to add the required amount of moisture, 
unless the sand is allowed to stand for at least 
10 hours, as it was found that the correct pro- 
perties of the sand did not develop under this 
time. 


Physical Properties of the More Common Scotch 
Moulding Sands. 
Fig. 5 shows the range of variation that can be 


expected in Belfast Red sand, and if smooth-sur- 
faced non-ferrous castings are required, it is essen- 


TIME OF FALL IN SECONDS 

Fic. 5.—RANGE OF VARIATION THAT CAN BE 

EXPECTED IN Rep Sanp, RELATIVE 

TO TEXTURE, AS SHOWN BY FLETCHER’S SvB- 
SIDENCE TEST. 


tial that the proper sand is obtained, as sand 
suppliers often take the geologist at his word, and 
say to themselves that because Belfast sand belongs 
to the same Bunter deposit as Wormit or Carlisle, 
it is not telling a lie to call it Wormit-Belfast. _ 

From Table III of the previous Paper* it is 
possible to foresee the value of each sand for the 
various branches of moulding and the suitability 
of sands for casting different alloys. It is also 
invaluable for making up new sand mixtures, as 
it is possible to obtain a far better idea of the 
physical properties of the mixture when the pro- 
perties of the sand added to that mixture are 
known. It is interesting to note that the sieve 
tests on the red sands and silica sands check with 
Fletcher’s subsidence test as an indication of sand 
texture, but the other sands containing clay are 
inclined to vary. This is, no doubt, due to the 
clay coating on the sand grains not being removed 
as described earlier in this Paper. 

It is interesting to note that most sands have 
less strength in the green condition when the 


* Loe. cit. 
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moisture content exceeds 7 per cent., and decreased 
permeability for the same degree of mould- 
ramming. The water content of sand used for 
green-sand moulding is of vital importance, and 
should be about 7 per cent. If this is exceeded, 
trouble is bound to arise, as a study of the results 
in this table will show. Most sands, however, 
vary considerably in this respect, as some can 
take more water than others, yet give the same 
results. As an example, take Belfast sand, No. 3 
in the table,* and which is considerably used in 
this district for brass moulding. At 7 per cent. 
moisture, tested in green condition, a green 
dropping test of 2.1 in. is obtained with a per- 
meability of 104 seconds. At 10 per cent. moisture 
the green dropping test remains the same, but the 
permeability figure is increased to 117 seconds. 
In this sand excess water makes very little differ- 
ence. On the other hand, looking at Carlisle sand, 
which is also a good brass-moulding sand, the 
green dropping test at 7 per cent. moisture is 
3.4 in., with a permeability of 208 seconds, and 
at 10 per cent. moisture the green dropping test 
2.4 in., with a permeability of 381 seconds. In 
this case the extra 3 per cent, of moisture has 
resulted in a 30 per cent. reduction in strength 
and an 86 per cent. decrease in permeability. 
Whilst on this question of water content it should 
not be forgotten that for green-sand work water 
in itself can act as a bond. For instance, Irvine 
sea sand with 7 per cent. water has a green bond 
strength of 1.2 in., which is entirely due to the 
surface-tension effect of water. When this figure 
is compared with Belfast sand, it is surprisng 
that probably only about half the green bond 
strength of Belfast sand is due to its colloidal 
hydrated iron-oxide bond. The optimum moisture 
content for dry-sand moulds to give maximum 
stress is, however, different from that required 
for green-sand work. For dry-sand work or core 
work it is sometimes preferable to have 10 per 
cent. of moisture in the sand used, as the extra 
moisture increases the strength of the sand after 
drying. In fact, in the test results it will the 
noticed that the green bond strength is generally 
at its maximum at 7 per cent. moisture, whilst at 
least 10 per cent. is required to give maximum 
bond for dry-sand work. In the sands tested it is 
also very interesting to note that the transverse 
strength can vary from 5 ozs. per sq. in, up to 
189 ozs. per sq. in., whilst the permeability ranges 
from 53 seconds up to 1,142 seconds, with the same 
amount of ramming and moisture. Surely with 
such a range of physical properties as this it 
behoves the foundryman to try and control his 
moulding sands other than by guesswork. The 
sands of most value to the non-ferrous trade can 
be stated as follows:—Belfast (3), Wigtonshire 
(5), Carlisle (4), Wormit (2), Drumeavil (11), 
Garngad (13), and Irvine sea-sand (19). These 
sands cover every requirement, and can produce 
fine-surfaced light castings in aluminium, or heavy 
castings in cupro-nickel alloys. For example, for 
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light green-sand work in brass, Belfast and Wig- 
tonshire sands are excellent. The same sands can 
be used for the cores either dried or by the small 
addition of core oil to improve strength. Carlisle 
sand is only a very little coarser in texture than 
Belfast, but contains much more bond, and is 
therefore stronger. It can be used with advantage 
as a blending sand to increase the strength of 
Belfast. For cupro-nickel alloys in dry sand, 
Drumeavil or Garngad sands, mixed with Wormit 
and iron-foundry dry-sand floor sand, are of value. 
Irvine sea-sand can ‘be used to make sand mixtures 
more permeable, and mixed with core oil forms 
the basis of production core mixtures. Before 
leaving this slide, the physical properties of Blair- 
gowrie sand should be noticed. This sand is very 
strong in the green condition, but very weak after 
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ever, showing Erith sand, the opalescence is 
destroyed by the bond, and the bond-coated sand 
grains appear opaque. This latter sand, by the 
way, is used considerably in England for general 
brass-foundry work. Furthermore, a comparison 
of Belfast and Carlisle sands seems to show that 
the Carlisle sand is very much coarser. This 
actually is not the case, but due to bond coating. 

Comparison of Scotch Sands with Foreign Sands Used 

for Non-Ferrous Castinz. 

Many foundries in this country like to go abroad 
for their moulding sands, and accordingly 7 
of such sands as Belgian yellow and French red 
are shipped to this country, and the receiver is 
quite sure that all his troubles are ended, and he 
is going to produce castings looking far, far better 
than his competitors. At any rate, there is no 


. BELFAST. 


. BLAIRGOWRE . 
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drying, and is a good example of the misleading 
results sometimes obtained when the ordinary 
“grip test’? is used for testing moulding sands. 

Fig. 6 illustrates the appearance of six sands 
used in brass moulding under the microscope. These 


sands are dried, but not washed, and it is interest- 


ing to note how the true grain size of the sand 
varies according to the bond coating, and how 
the bond makes the silica-grains opaque. 


opalescence is quite marked. 


For 
example, in the photograph of Irvine sea-sand the 
This sand is free 


questien that the Continent produces some very 
fine-looking castings, especially in brass. This 
probably has given rise to the name some of these 
foreign sands possess. After reviewing the phy- 
sical properties of local sands, no doubt it will ‘be 
of interest to all to compare these properties with 
sources of foreign supply in order to see if such 
sands are superior for non-ferrous work. Samples 
of sands were obtained from France, Germany and 
the United States. ; 

Figs. 7 and 8 and Table II illustrate a compari- 
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can supplies relative to sieve and subsidence test. 
All of these sands are in general use for producing 
non-ferrous castings, and those from the United 
States can be taken as definitely representative 
of the range available in that country. The sand 
of coarsest texture is unquestionably the sample 
of German core sand. This sand came from 
Frankfort, and it is certainly the most interest- 
ing of the group. It possesses a beautiful green 


TaBie Il.—Comparison of Belfast Sand with Continental 
Supplies (Physical Tests), 7 per cent. moisture. 


Dried at 450 deg. F. 
Green Perm 
Source, | 4TP- green Tensile | Trans. Perm. 
ping in ozs in ozs. 
(inches) (sees. ) per per 
. secs, 
sq. in sq. in. 
Belfast 2.35 86 1694 424 134} 
German 
coresand| 4.45 49 1714 47 91 
German 
foundry 
sand 5.97 159 314} 56} 150 
French 
red 3.50 91 5654 1814 204 
French 
yellow 5.50 172 1,536 3682 829 


colour which changes to red after heating and 
has a most peculiar type of bond. From Table 
V and Fig. 7 that the relative percentage 
of bond to sand is questionable, as it was found 
that after the heavy-sand grains had completely 
come down in the subsidence test the clay material 
remained in suspension even after several weeks. 
The cause of this has not yet been determined. 
Belfast and French red sands are approximately 
of the same texture, but the latter sand contains 
very much more bond. The remaining two sands 
in Fig. 8 are of a loamy nature and appear to 
come from similar deposits. In regard to the 
American sands it should be noticed that with 
texture one has an excellent choice, and in this 
respect they have the advantage over our own 
and Continental supplies, At the same time some 
of the sands are so fine in grain that they re- 
semble flour, and it is quite certain that 
they will only have a very limited use for facing 
material or for extremely light work. 


TaBLe 1V.—American Sands (Physical Tests). 
containing 7 per cent. moisture. 


All Sand 


Tested green. | Dried at 450 deg. F. 
“eo Green Tensile | Trans. 
wauree. drop- | Perm. | in ozs. | in ozs. Porm. 
ping jin secs.} per per 
in ins. sq. in. | sq. in. : 
Helmick 30 2.2 79 108 22 206 
Lumberton 3.0 133 249 64 147 
Albany No. 1 3.3 183 122} 22 895 
Tullytown No.1} 2.5 130 166 82 359 
Mannmuskin °3.7 133 147 274 322 
Helmick 14 ..} 3.1 217 112 283 624 
Albany No.0 ..| *3.2 339 126 17 818 
Albany No. 00 *3.2 308 67 8 848 
Ayers 1.B. ..| 3.5 495 145 15 1,160 
Tullytown No. 0) *3.4 355 141 27 1,279 
Ayers No. 1 
_ Summit ia. OS 550 16 24 | 1,330 


* Note.—These sands were rather dry at 7 per cent. 
moisture and will probably require further tempering 
to give best results. 


Tables III and IV show a comparison of physical 
properties. All the Continental sands have a much 
higher green-bond strength consistent with texture 
and permeability than those obtainable in this 
country. Of particular note in this respect is 
the German core sand. which is unquestionably the 
most foolproof material for green-sand moulding. 
The green-bond strength of 4.45 in. is far in 
excess of the usual mould bond required to resist 
scabbing, whilst the permeability figure is such 
as to obtain extraordinary free venting. The 
American sands, again, give an excellent choice 
of physical properties, and Helmick 30 and 
Lumberton are quite equal to any in this 
country. However, when making up test-pieces 
from the American sands it was noticed that great 
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care had to be taken to prevent a sand face form- 
ing, as any further sand rammed on top of this 
face did not form a joint. Whilst this is general 
in most moulding sands to some extent, the Ameri- 
can sands showed greater tendency to exhibit this 
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production of castings be able thoroughly to 
understand the physical properties of retractory 
sands, but so must the supplier. At the present 
time few such suppliers know what the foundry- 
man wants, and until definite specifications for 


Taste III.—American Sands (Sieve Tests). 


Passes per cent. mesh. Per Per 

Source. Colour. cent. | cent. 
20 30 40 60 80 | 90 | 100 | 120 | Clay. | Sand. 

Helmick 30 Light brown | 100.0 99.5 99.45 | 96.85 | 69.60 | 61.90 | 57.70 | 44.90 8.6 91.4 
Lumberton Brown 99.33 | 98.63 | 95.48 | 87.28 | 65.80 | 57.10 | 49.80 | 31.00 | 19.0 81.0 
Albany No.1 ..| Brown 99.35 | 99.20 | 98.30 | 92.40 | 75.20 | 71.00 | 68.50 | 60.00 | 11.1 88.9 
Tullytown No. 1 | Dark brown | 98.90 | 98.60 | 97.53 | 91.48 | 76.48 | 68.78 | 63.90 | 48.70 | 19.0 81.0 
Mannmuskin | Light brown | 97.65 | 95.95 | 91.75 | 78.95 | 57.75 | 49.75 | 42.15 | 31.25 | 20.5 79.5 
Helmick 14 Dark brown | 100.0 | 99.78 | 99.68 | 99.45 | 92.75 | 89.70 | 87.70 | 80.0 *_ -- 
Albany No.0 ..| Brown --| 99.54 | 99.39 | 98.57 | 93.50 | 83.60 | 81.10 | 79.90 | 75.30 | 21.3 78.7 
Albany No. 00 ..| Light brown} 99.84 | 99.79 | 99.75 | 99.57 | 98.45 | 97.95 | 97.58 | 96.50 | 15.6 84.4 
Ayers, I. B. .-| Light brown | 99.50 | 99.42 | 99.35 | 99.25 | 98.65 | 98.35 | 97.75 | 95.50 * -- 
Tullytown No. 0 | Dark brown | 99.53 | 99.48 | 99.30 | 98.80 | 96.40 | 94.60 | 93.10 | 88.20 | 31.7 63.3 
Ayers Summit 

No. 1 .-| Light brown | 100.0 | 100.0 99.84 | 99.78 | 99.60 | 99.40 | 99.30 | 99.10 | *— — 


* In these sands the clay and sand junction was not distinct and even a relative reading could not be obtained. 


property. This will certainly make them more 
difficult to work with for hand moulding than the 
Continental or home supplies. Refractory and 
skin-producing tests were only conducted upon 
the Continental sands, and the following conclu- 
sions obtained:—(1) Belfast Sand.—Apt to scab 
and so cause rough surfaces on castings unless in 
the hands of good moulders. Refractoriness is, 
however, excellent. (2) German Sands.—Core sand 
rather of coarse grain to give excellent finish, 
and seems apt to be slightly lacking in refrac- 
toriness. Foundry sand excellent; and (3) French 
Sands.—Excellent in giving smooth-surfaced cast- 
ings, and of excellent refractoriness. 

Reviewing this comparison, it would appear that 
the Continental sands in use for non-ferrous 
founding are decidedly superior over our Scotch 
supplies for general work, and in particular as 
regards finish. On the other hand, the American 
sands are just about equal to home _ supplies, 
although more difficult to work with hand labour. 
At this time it may be of interest to mention 
that in the author’s brass foundry it is common 
practice to mill Belfast sand for light castings 
to obtain a better finish, and more robust cores. 
However, it should be understood that it is quite 
a feasible proposition to bring out a mixture of 
home sands that will equal the foreign supplies 
if the testing of moulding sands became more 
general, and if the properties of sands were more 
definitely understood by the bulk of practical 
men. 


TasBLeE V.—Comparison of Belfast Sand 


moulding sands are formulated then the foundry- 
man must take what is sent. This becomes of 
added import when it is understood that most 
moulding sands exist in the quarry as varying 
grades. Furthermore, systematic testing of 
moulding and core compositions is the only way 
to get at the real root of defective castings to 
this cause in the foundry, and to enable the cor- 
rect remedy to be applied with the minimum of 
expense. 

The author wishes to express his thanks to the 
management of Messrs. Glenfield and Kennedy 
for their kind permission to publish these results, 
and also to Mr. Robert Kennedy, Dr. H. Ries, and 
Mr. Pettinos of the American Foundrymen’s 
Association for their kind help in forwarding 
samples, 


Influence of Copper on High-Carbon Steels.—Messrs. 
A. F. Srocorr and W. S. Messxrn (of Leningrad), in 
a recent issue of ‘‘ Archiv fiir Elisenhiittenwesen,” 
discuss the effect on the magnetic and mechanical 
properties of steel with 0.7 to 1.2 per cent. C. of the 
addition of 1.2 to 5 per cent. of copper. With in- 
creasing copper content they found the Arl point 
was lowered to 640 deg. C. with 5 per cent. of 
copper, and the temperature interval between the 
Arl and Acl points was widened, without, however, 
any material change in the microstructure of the 
steel. The tensile strength, hardness, and yield point 
of a copper steel in the annealed condition increased 
with increasing copper content, while the elongation, 


with Continental Supplies. Sieve Tests. 


No. Source. Colour. 


20 30 


o/ 
/0 /O 
Belfast red sand .. ..| Red .. {100.0 100.0 
German core sand .-| Green ..| 95.7 | 95.5 
German foundry sand .. ellow ../100.0 |100.0 
French red sand .. ..| Red ..| 99.9 | 99.9 
French yellow sand Yellow ..| 99.6 | 99.6 


Passes. 
Clay sand. 
40 60 80 90 | 100 | 120 

% | % | % | % | % | % | % | 
99.7 | 99.5 | 92.2 | 86.8 | 83.7 | 68.4 5.0 | 95.0 
95.2 | 92.4 | 63.6 | 44.4 | 35.4 | 10.7 | 42.0 | 58.0 
100.0 {100.0 |100.0 | 99.9 | 99.7 | 95.7 | 18.0 | 82.0 
99.7 | 99.2 | 94.8 | 91.8 | 88.1 | 67.7 | 29.0 | 71.0 
99.1 | 98.8 | 95.9 | 94.5 | 93.5 | 86.1 | 15.0! 85.0 


In conclusion it should not be forgotten that 
there is a very big field open in the metal-casting 
trades for a study of refractory sands. This 
Paper has only been more or less relative to 
moulding sands, but quite as much scope exists 
in a study of core-sand mixtures, and the appara- 
tus described is just as useful in that purpose 
as for testing moulding sands proper. It has been 
especially useful in experimenting with oil-sand 
compositions. An oil-sand core has borne the 
weight of an assistant, and the actual breaking 
load of that core over its section of one sq. in. 
was 120 lbs. The largest tensile test the author 
has ever obtained in this connection is 298 lbs. per 
sq. in., and it is obvious that few humans have 
the necessary adipose tissue to cause fracture. 
This result was obtained with ordinary sea-sand 
plus 4 per cent. of high-grade boiled linseed oil. 
The testing of core mixtures is the only way to 
obtain the best physical properties consistent with 
low cost, and to be certain of the result. How- 
ever, not only must those responsible for the 


reduction in area, and impact strength reached a maxi- 
mum with about 3 per cent. Cu. In the quenched 
and tempered state, copper steel had a high yield point 
and ultimate strength combined with comparatively 
good elongation and reduction in area. 

The McQuaid-Ehn Carburising Test for Steel.— 
What has become known in America as the McQuaid- 
Ehn test for steel consists in determining the grain- 
size developed in a sample of steel when it has been 
carburised under standard conditions. For the pur- 
poses of the test the sample is packed in » sees 
carburising medium, heated at 870 deg. C. for eight 
hours, and then allowed to cool down, in the car- 
burising box, in still air outside the furnace. The 
micro-structure of the case is then examined. It con- 
sists of pearlite grains bounded by a sharply-defined 
network of cementite, but the dimensions of these 
grains vary considerably in different steels of 
nominally the same composition. A scale of such 


‘‘ grain sizes’’ can be readilv prepared, consisting 
of a series of photo-micrographs showing successive 
degrees of coarseness of grain and suitably numbered. 
Each sample tested can then be assigned a corre- 
sponding number according to the scale of its grain 
size. 
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Furnace Heating by Means of Pulverised Fuel.* 


By Dr. G. E. K. Blythe, B.Sc. 


During the last few decades, knowledge of the 
fundamental principles underlying the generation 
and transmission of heat has made such progress 
that the laws governing their operation are more 
or less understood. But, in spite of this, there 
yet remains to be entered a wide field in which 
these laws are only partially understood, and, 
furthermore, in many of the industrial applica- 
tions the conditions to meet are so severe, as to 
make the application of such fundamentals more 
or less impossible. These conditions are fully 
represented in the design of furnaces by the great 
amount of implied guesswork that still persists in 
this important realm of specialised work. The 
world is now directed to the study of fuel and its 
combustion, so much so, that it appears almost 
redundant to treat such features of the furnace 
problem as the properties and behaviour of fuel. 

In studying any furnace problem one invariably 
finds that the subject resolves itself into a survey 
of two distinct, yet associated branches, each of 
them worthy of separate consideration. The first 
is the development of the heat-units contained in 
the fuel used, by gasification and combustion, the 
second being the least considered one—namely, the 
most efficient means adopted for transferring the 
heat to the charge. In deterniining the first, one 
is guided by local economic conditions, such as 
character and supply of the fuel. The second is 
dependent on the metallurgical or technical 
demands. The first duty imposed upon the furnace 
is to give a satisfactory product as to degree and 
uniformity of heating. Secondly, there must be 
stability, ease of control, accessibility for inspec- 
tion and repairs. Thirdly, not only must a fur- 
nace be capable of fulfilling its programme with- 
out fail, but it must perform it under economical 
conditions. It is in this respect that fuel economy 
plays an important part, and therefore it is pro- 
posed to deal with the fuel economy side of metal- 
lurgical heating. 


Gaseous and Liquid Fuels. 


Gaseous fuels are capable of being thoroughly 
mixed with the supporter of combustion, air, and 
readily controlled in order to give the atmosphere 
required, i.e., reducing or oxidising. 

Further, the intensity of heat generation is 
easily controlled, and by means of regeneration, 
efficient results are obtainable. But one must 
realise when considering this method of heating, 
that a direct and important loss is brought about 
at the very outset, due to the conversion from a 
solid to a gaseous fuel. The improvements 
affected in the atomising appliances have given a 
certain impetus to the adoption of liquid fuels for 
special metallurgical heating. The action of such 
fuel under working conditions, closely resembles 
gaseous fuel and, in consequence, are susceptible 
of close adjustment to meet varying conditions of 
furnace operation. A disadvantageous feature of 
oil fuel is its high price, which does not warrant 
its universal adoption, in spite of its greater 
calorific intensity. 


Solid Fuel. 


Solid fuel has a wide field of application, all 
the more surprising when one considers the ineffi- 
cient results appertaining from its use. An excess 
quantity of air is essential for combustion condi- 
tions with its resulting loss. Furthermore, the 
loss of combustible matter in the resulting ash is 
a point not lightly dismissed, and in many cases, 
as much as 40 per cent. of carbon with its potential 
heat has been deposited with the clinker. Any 
tendency for the coal to fuse and choke the air 
passages in the fuel bed necessarily interferes with 
the efficient operation of the furnace. 


. Pulverised Fuel. 


It is by this time generally understood what the 
term pulverised coal really constitutes—the break- 
ing up of the solid fuel into minute particles, so 
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minute that at least 85 per cent, of these will pass 
through a 200-mesh screen, ‘hese particles, after 
pulverisation, are conveyed in an air current to 
the burner. Here they meet with the requisite 
quantity of air to ensure combustion. The 
description is very brief and scanty, but it is 
presumed all are familiar with the properties of 
this. fuel and, in consequence, it is proposed to 
deal more fully with its conditions in operation. 

The result of experience has now proved that 
the use of coal in the pulverised form has effected 
marked economies where it has been applied. The 
efficiency of industrial furnaces is generally very 
low, and the importance of a systematic study of 
re-heating, forge, annealing and other classes of 
metallurgical furnaces, has, of late, repeatedly 
been urged, both in the interests of fuel conserva- 
tion and industrial prosperity, 

The conditions governing the efficient combus- 
tion of fuel are now well understood, and if proper 
control is effected, the thermal loss in unburned 
products need not be very material. The real 
problem in furnace work is the successful applica- 
tion of the heat generated to the purposes in hand. 
This involves an understanding of the fundamental 
principles underlying the mode of heat transfer 
from the hot gases flowing through a furnace to 
the charge, whether by radiation, convection or 
indirectly by radiation from the heated walls and 
roof. The effective utilisation of the sensible heat 
of the flue gases for the preheating of the air for 
combustion is also a fundamental condition of high 
furnace efficiency. 


Application of Pulverised Fuel. 

The application of pulverised fuel to various 
forms of metallurgical heating has been the means 
of greatly increasing the efficiency of working. 
Coal-fired furnaces have been ‘ignored until 
recently as being unworthy of consideration where 
efficient plant is required, the majority of steel- 
works managers looking upon furnaces of this 
type as a cheap makeshift only. This state of 
affairs results in the popularity in the British 
steelworks of raw producer-gas for furnace-heat- 
ing. This is consequent upon the fact that there 
has always been a plentiful supply of producer- 
gas wherever steel melting furnaces are found, 
and its success in the case of melting furnaces has 
induced engineers to give special attention to 
adapting it to metallurgical furnaces, in prefer- 
ence to considering the more difficult problem of 
improving coal-fired furnaces, 

Working results covering a period of many 
months are now available, fully confirming the 
great economies which pulverised coal has brought 
about in the firing of annealing furnaces, tunnel 
and batch, heavy and light forge furnaces, 
puddling, malleable-iron melting, copper-refining 
and nickel reverberatory furnaces. 


Economies Ascribable to Low Excess Air. 

The highest attainable temperature for heating 
is obtained with pulverised fuel because of the 
small percentage of excess air required. Large 
amounts of excess air would greatly reduce the 
attainable temperature, and as the transmission 
of heat from the hot gases to the mass to be 
heated is the mor@ rapid as the temperature 
gradient becomes more pronounced, the higher the 
efficiency of combustion the higher the tempera- 
ture in the combustion chamber, with the result- 
ing high efficiency of working: the small amount 
of excess air present plays another important 
role, namely, by reducing the loss of metal due 
to scalding. 

The heat produced in pulverised coal-fired fur- 
naces enters the metal more uniformly than in 
the case of furnaces fired by hand, gas or oil. 
Consequently, heated billets, ingots, plates, etc., 
can be worked for a much longer period without 
having to be reheated. 


Pulverising Mills. 
It seems opportune at this stage to treat the 
question of pulverising mills in detail because of 
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the fact that in the early days of development, as 
also during late years, one of the principle diffi- 
culties in the application of pulverised fuel to 
metallurgical furnaces was in the very coarse 
grinding performed by the mills then put forward. 
The result of coarse pulverisation necessitated high 
air-velocities to carry the pulverised particles into 
the furnace. This, in turn, caused the coal and 
ash to pass over to the hearth and there it invari- 
ably settled, 

The Rema ring-roller type of pulveriser con- 
sists of a free-running grinding ring, made of 
manganese or other very hard steel, inside which 
three specially hard roller crushers revolve. The 
top crusher is mounted on the driving shaft and 
forms the driver. In working, these crushers are 
pressed against the inner periphery of the grind- 
ing ring, the material being ground during its 
passage between the crushers and the ring. In 
the largest size of mills, the rollers revolve at 
100 r.p.m., and the-ring at 40 r.p.m. The ring 
and roller crushers are so arranged as to enable 
the grinding to be efficiently maintained until the 
ring and crushers are so worn as to require replace- 
ment, when a finely-ground product is required. 
On a five-ton mill, these conditions present them- 
selves after the mill has pulverised hetween 43,000 
and 45,000 tons, depending upon the class of coal 
used. 

The vacuum system is embodied with the mill. 
Tt consists of a fan working in conjunction with 
an air sifter. The fan provides the air-cireula- 
tion necessary for lifting the raw material from 
the feeding device into the mill; for lifting the 
ground material from the mill into the sifter, and 
for conveying the finely-ground material from the 
sifter to whatever collecting device is used. 


The operation of conveying, grinding and 
separation is carried out the following 
manner:—The material to be ground is fed 


through a combined feeding and crushing device, 
the mechanism being arranged so that the rate 
of fuel mav be quickly adjusted if necessary, 
the feed being constant at any particular setting. 
The material is caught up by the air and lifted 
up to the entrance to the lower part of the sifter, 
where a deflecting cone tends to deliver the material 
into the chutes, and since the velocity of the 
air current is reduced, due to the increased area 
of the sifter, only fine particles of material are 
carried through to the inner cone. The larger 
pieces fall down the chutes, and are fed in at 
each side of the mill, thereby ensuring even dis- 
tribution across the inner face of the grinding 
ring, which results in minimum wear on the ring. 
The rollers pulverise the material which passes 
out of the mill outlet through a pipe, where it 
is entrained in the air current and again carried 
along, together with the raw material being fed 
into this pipe to the sifter, where the larger 
pieces are delivered to the mill and the finer 
particles carried up the space between the inner 
and outer cone. At the entrance to the inner 
cone a series of adjustable vanes are fitted to the 
openings, which impart a centrifugal action to 
the dust particles entrained in the air current 
and the final separation is carried out in the 
inner cone, only the very fine dust being carried 
out of the system by a fan. The coarser particles 
fall down the inside of the inner cone, partly by 
centrifugal action and partly due to gravity, to 
be automatically returned to the chutes, via dis- 
charging flaps for regrinding in the mill. 

The degree of fineness is regulated by the set- 
ting of a handle which adjusts the vanes at the 
entrance to the inner cone, thus controlling the 
centrifugal separating action of the air current 
inside the sifter. There are no revolving parts 
inside the sifter, and when the regulating handle 
is set to give the required degree of fineness, no 
further attention is necessary. 

Material which js too heavy to be lifted by the 
air current falls down to the lower part of the 
pipe, where it is easily removed by opening a 
trap. Foreign materials, whether magnetic or 
non-magnetic, are thus prevented from entering 
the mill, although no damage would result if any 
metal were to find jts way into the mill. 

The necessity of fine grinding for metallurgical 
work is now an acknowledged fact, and the mill 
already described is capable of giving continu- 
ously a product enabling 85 per cent. to pass 
through a 200-mesh sieve. 
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Ball Mills. 

A very reliable pulverising mill, but less capable 
of giving a very fine degree of pulverising is the 
ball mill. The unit mill consists essentially of 
(1) a feeder, (2) a revolving cylinder, in which a 
charge of (3) grinding balls reduces the coal to a 
fine limit; (4) an interior classifier; (5) exterior 
separator; and (6) exhauster fan, all of which 
are so arranged that in operation they function 
simultaneously. Crushed coal is fed into the mill 
by means of a feeder, together with about 40 per 
cent. of the air necessary for combustion. The 
pulverised coal and air are then induced by the 
exhauster through the interior classifier into the 
separator, where the final separation is secured 
by means of additional air. The finished product 
is drawn through the exhauster and thence to the 
burner. The oversize material, by gravity, passes 
into the feeder for further grinding. This com- 
pletes the cycle of operation, which is continuous 
and remains constant as long as the fuel is not 
materially changed. The proper speed of a ball 
mill depends to some extent on the nature of the 
material to be crushed; but in any case it bears 
a direct relation to the internal diameter of the 
mill, being less than what jis termed’ the critical 
speed. The latter is the speed necessary to cause 
the balls next to the inner circumference of the 


shell to cling to it as the shell revolves. This 
critical speed is given by Davis as:— 

54.19 


Where N = r.p.m. 
E = radins of shell in feet. 


At four-fifths of the critical speed the balls tend 
more to cascade and cause greater impact, while 
at three-fifths of this speed they tend to roll more 
and cause attrition. 

Balls may be of various diameters from one inch 
up. Decreasing the size of the fuel allows the 
size of the balls to be decreased and their number 
to be increased, thus securing a greater grinding 
surface. The power required is directly propor- 
tional to the speed, so that the slower the mill 
turns the less power is required, but as the speed 
is decreased the capacity is also decreased, so 
that these two factors, power and capacity, must 
be proportioned for more efficient results. 

Fig. 1 shows the path of travel of particles 
in an 8 ft. x 6 ft. ball mill; 28,000 Ibs. ball load 
occupying 28.6 per cent. of mill volume. When 
the speed of the mill is 21.75 r.p.m., 15,860 lbs. of 
balls are travelling in a circular path, and 12,140 
Ibs. of balls are travelling in the parabolic path. 
The curve at a/b shows the boundary line between 
the circular and parabolic paths. Figs. 2, 3 and 
4 show path of travel of particles and balls at 
varying fractions ‘‘ P”’ of mill volume occupied 
by charge. 


Dryers. 

The necessity for drying the coal before pu'- 
verising has been often called into question, par- 
ticularly by operators whose coal supply is nor- 
mally of low moisture content. The facts are 
that drying the coal considerably increases the 
capacity and reduces the power of consumption 
of the pulverisers, and makes its handling after 
pulverising a positive instead of a doubtful opera- 
tion. Damp pulverised material is one of the 
most refractory substances to handle, hanging up 
and blocking operations at every point possible, 
and its transportation is untrustworthy and a 
continuous annoyance. When dried, the fuel 
mixes and burns more readily in the furnace, and 
as the moisture must be removed either before or 
after entering the furnace, the effect on fuel 
economy is almost negligible. Even when coal is 
dry as normally received there will be occasions 
when the weather will make drying essential, and 
the absence of proper drying equipment may cause 
interruptions that will prove to be far more costly 
than its provision would have been. 

Melting furnaces for malleable iron are now 
being fired with pulverised coal, the furnaces for 
such fuel having been modified to an extent suf- 
ficient to give a very high state of efficiency. 
It has been noticed that in addition to a very 
good fuel-ratio secured by fine pulverisation and 
proper drying, combined with efficient burner 
arrangement, there has been noticed a decided 
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improvement in the elimination of carbon and 
sulphur additions to the bath. Fig. 5 shows reduc- 
tion of carbon addition to bath brought about by 
increased fineness of product and more thorough 
drying of the coal. From this chart it will be 
noticed that when the pulverised coal has 1.4 per 
cent. of moisture the carbon addition is 0.4 per 
cent., whereas at 1 per cent. moisture the addition 
is only 0.05 per cent. 

As extra carbon in the melt affects the final 
strength of the casting, this means that malleable 
iron having 2.60 per cent. carbon as it leaves the 
furnace has a tensile strength of 21.8 tons 
(average) per sq. in., if coal having 1.4 per cent. 
of moisture is used as fuel, whereas the tensile 
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coal when price warrants or other conditions 
require; and (6) increased output when required 
per sq. ft. of furnace-floor space (a pulverised-coal- 
fired furnace need not have any combustion 
chamber). 

Forge Reheating Furnaces. 

The advantages of firing this type of furnace 
with pulverised fuel have been proved under actual 
running conditions over many months. One fur- 
nace in question, hand-fired and steam-blown, was 
reheating 15-ton ingots. The conditions under 
hand-firing were as  follows:—Coal consump- 
tion per ton of steel reheated, 4.28 cwts.; 
period of reheating 15-ton ingot, 20 hours; and 
coal costs, 20s. per ton delivered. 


Fic. 1. 


Fie, 3. 


Fics. | ro 4 show Patus or TRAveEt oF Partictes IN Batt MILLS WHEN THE VOLUME OF THE CHARGE 
1s VARIED. 


Fie. 2. 


Fie. 4. 


strength of the same iron will be 25.4 tons per 
sq. in, (average) if melted with coal having a 
moisture content of only 0.75 per cent. This 
relation of strength to carbon content is shown 
clearly in Fig. 6. 

After several months running on pulverised 
fuel, experience proves that the fuel consumption 
per ton of iron melted could be reduced to 760 lbs., 
the coal having the following approximate 
analysis: —Fixed carbon, 55.60; volatile matter, 
35.20; ash, 7.00; moisture, 2.20; and sulphur, 0.75 
per cent.; calorific value of coal, 14,000 b.t.u. 

The experience gained proves that this torm of 
firing offered the following advantages :—(1) 


Reduction in fuel consumed per ton of iron 
melted; (2) reduction in time required for melt- 
ing; (3) elimination of metallurgical troubles in 
melting ; (4) better quality of output due to better 
control of flame; (5) ability to use lower grade 


The application of pulverised fuel on the unit 
system reduced the coal consumption to between 
2.1 and 2.4 ewts. per ton of steel; in addition, 
a coal is now being fired, costing 10s, 6d. per ton, 
having an ash content of 20 per cent. The pre- 
sent period of reheating is now 15 hours as against 
20 hours under hand-firing conditions. The only 
trouble experienced was due to the ash building up 
in an honeycomb state at the downtakes to the 
flues which lead the gases to the Black waste- 
heat boiler: No burning of the ingots was 
experienced. 

The refractories after four months’ continuous 
operation have not shown any signs of stress. The 
combustion chamber is air cooled by passing the 
secondary air required for combustion through 
cavities in the walls,-whence it passes to the mill 
in a highly preheated state; it is used there for 
drying the coal, the moisture reduction being 
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3 -EVANS’S ELECTRIC 


GYRATORY FOUNDRY RIDDLE 


ur 


Lt 


HE saving accomplished by the use of our 


Electric Gyratory Riddle pays for the cost of 
the machine in a few weeks’ time. 


It will sift more sand with one operator than six 
men sifting by hand. In addition to this it mixes 
the sand better, and produces a better grade than 
hand labour. 


The machine is portable and may be moved 
to any place in a few moments (where a hook for 
suspension is available and electric current in 
service) and set in motion instantly. 


Motor and working parts are all above the 
sieve, thus preventing the sand from interfering 
with the operation of the machine. 


Power required, } B.H.P. 
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from 12 to 1 per cent. The air is then passed 
forward to the burners in order to supply the 
remaining air required for combustion. This pre- 
heated air increased the low thermal efficiency 
of the furnace. Under hand-firing, steam-blown 
conditions of operation the thermal efficiency never 
exceeded 5 per cent. The following weekly log- 
sheet from this furnace will be interesting :— 
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use. A number of methods are available, the 
oldest being the helical screw conveyor, operating 
in dust-tight steel troughs. A system which is 
rapidly coming into use consists of a pump having 
as an impeller a high-speed steel worm, which 
takes the pulverised coal from a hopper and forces 
it into a pipe line. A small amount of compressed 
air is admitted into the material just beyond the 


e I. 


Description of | Weight of Time Time | Total | Coal Average Furnace 
charge. charge. charged. drawn. | hours. | consumed. per hour. closed down. 
| 

| req. 4 | Cwts. Cwts. 
HS ingots . | 10.0.0 | 4.30 p.m. 8.15 a.m. | 15} 404 2.9 
2nd heat .. aul _ 8.45 a.m, 10.30 a.m. | 1} 6 3.4 } hour 
3rd heat .. 1f.0a.m. | 11.30 a.m. | | 1 2.0 » 
Part ingot 3.0.0 2.30 p.m, 3.0 a.m. | 124 26 | 2.0 3 ” 
2nd heat . . ool — | 4.15 a.m, | 9.0 a.m. | 4} } 12} 2.6 ee 
3rd heat .. és — 10.30 a.m. | 12.45 p.m, 2} | 5 2.2 li» 
H3 ingots .-| 15.0.0 | 5.45 p.m, 10.0 p.m. 16} 443 2.7 5 ” 
2nd heat.. | 11.0 p.m. 3.0 p.m. | 4 10} 2.6 
H5 ingot. . 10.0.0 | 345 p.m. 12.30 a.m. s} 24 2.7 os 
2nd heat .. oul - 1.0 a.m, 4.30 a.m. | 34 lus 3.0 ae 
Part ingot .| 5.100 | 5.30a.m. | 145 p.m, | St 28 | 3.4 4 ss 
Car ingot. . | 3.10.0 4.0p.m. | 10.0 p.m. | 6 16 2.6 2} 
2nd heat . | 10.30p.m. | 2.30 a.m. | 4 | 2.8 
3rd heat .. ‘| | 3.30 a.m, 6.0 a.m, 24 6 | 2.4 

| 47.0.0 = | | 93 | 242 | 2.2 Cw 


Further advantages associated with the use of 
pulverised fuel in this type of furnace may be 
enumerated. Less time is required to heat the 
furnace from the cold state. When a shit is 
finished or a piece of work is taken out for 
forging purposes, the pulverised-fuel plant can be 
closed down, because there is no necessity tor cecal 
to be left burning. 

Table I] shows results obtained on three forge- 
furnace trials, using cold-combustion air, pre- 
heated air and oil fuel. 


discharge eud of the worm, and the mixture of 
air and coal is forced through the pipe line’ to 
the destination. The worm is designed to com- 
pact the material as it approaches the discharge 
end of the pump, and this packing effectively 
serves to prevent the return of compressed air 
through the worm to the hopper. As a result, the 
pump may be operated with an open hopper as 
long as an adequate supply of material is received 
by the hopper, which makes it ideal for transport- 
ing the coal from the mill spout to the furnace 


Taste Il. 
Results of Forge Furnace Trials. 


| Pulverised coal. | Pulverised coal. | Oil. 


Duration of trial .. 
Temperature of furnaces at start 
Temperature of furnaces at finish 


7 hrs. 34 mins. 
Cold, 16 hrs. 
1,350° C. 


.| 7hrs. 30 mins. | 7 hrs. 37 mins. 
Cold, 16 hrs. | Cold, 16 hrs. 
1,370 1,355 


Average furnace temperature .. 1,300 1,301 1,270° C. 
Time to end of first heat, including bringing upfurnace | 94 mins. 85 mins. | 98 mins. 
Number of heats ee ee oe es oe 8 mins. 10 mins. 9 mins. 
Average time of each beat, neglecting first el 51 mins. 41 mins. 44 mins. 
Temperature of combustion air .. 16 334° 240° C. 
B.T.U. per lb. of fuel 14,000 14,000 19,400 
Total fuel ee 1,042 Ibs. 790 Ibs. 518 Ibs. 
Total steel heated .. , | 4,288 Ibs. 5,015 Ibs. 4,563 Ibs, 
Hourly quantities. | 
Lb. of steel heated per hour... 573 658 604 
Lb. of fuel per hour ‘ 130 1lo4 695 
Economic results. | | 
Lb. of steel per lb. of fuel . | 4.11 6.35 | 8.83 
B.T.U. lbs. of steel 3,406 2,203 | 2,196 


The advantages may be summed up as follows : — 
(1) Reduction in fuel costs per ton of steel heated ; 
(2) ability to use lower grade fuel; (3) reduction 
in period of heating; (4) simplicity of equipment; 
and (5) more uniform heating; the pulverised coal 
gives a softer heat than natural gas. 


Unit or Central Pulverising Systems. 

In order to demonstrate the advantages cf pul- 
verised fuel in metallurgical work, it has been 
considered advisable to lay down the unit system, 
but the author is now convinced that within the 
course of the next six months many central pul- 
verising systems will be operating in this country. 

The unit system is generally not to be recom- 
mended. The central system lends itself best to 
efficient operation of iron and steel and copper 
refining furnaces. Plants are now being designed 
so that all the coal is pulverised at a central 
station, and passed into large-capacity pulverised- 
fuel storage bins. When it is required at the 
furnaces, it is then conveyed to secondary storage 
bins at the furnaces by means of compressed air, 


Transportation of Pulverised Fuel. 
When the coal has been pulverised in a central 
station, it must be transported to the point of 


bin in one operation. The whole system is enclosed, 
so that there is no opportunity for dusting between 
the time the coal enters the mill and the time 
when it is delivered into the bin at the furnace. 
The system is also used to take pulverised coal 
from a storage bin and distribute it to various 
points. A complete electrical signalling system is 
used to indicate to the operator when the bin to 
which he is pumping has been filled, and to permit 
him to operate diverting valves to change the flow 
to other bins which are in need of coal. The 
operation is usually made automatic in order to 
avoid any chance of overflow. This system of 
conveying has been used to elevate pulverised coal 
over 100 ft., and to convey it distances of over a 
mile, the line pressure and power required, which 
is comparatively low, depending upon elevation 
and distance. But little compressed air is 
required, and hence no cyclone is needed at the 
point of discharge from the pump line. ‘The 
material as discharged is completely fluid in its 
action, and levels off perfectly in the bin, retain- 
ing this condition for some time. In addition to 
the advantages of dustlessness, simplicity and 
adaptability, the first cost of this system is low, 
and likewise the charges for labour and repairs, 
while repairs are easily and expeditiously made. 


Fesruary 21, 192%). 


Pulverised fuel for copper refining has been 
tried out at Port Talbot. The experiments carried 
out proved beyond doubt that it was possible to 
refine copper commercially with pulverised fuel. 
The design of combustion chamber needs further 
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consideration. The experiments proved that the 
old type chamber was not at all suitable for pul- 
verised-fuel firing. Air cooling is essential owing 
to the very high B.T.U. liberation per cub. ft. of 
chamber volume. Copper was refined during these 
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TOTAL CARBON PERCENTAGE 


Fic. 6.—Curve sHoWING INFLUENCE OF VARIA- 
TION IN CaRBON CONTENT ON THE TENSILE 
STRENGTH OF MALueaBLE Iron. CURVE GIVES 
AVERAGE. 


experiments; CO, reading taken recorded a_per- 
centage of 18.4 and 0.2 per cent. oxygen. Thi 
atmosphere required could be met, but further 
experiments are required in order to make the 
application a commercial and reliable proposition. 
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BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. .a & 


Telephone : 
21 PENISTONE. 


Telegrams : 
**DURRANS, PENISTONE.” 
Manufacturers of 


FOUNDRY EQUIPMENTS 


LADLES, GANISTER, 

FIRE BRICKS, LOAM AND 

STONE FLUX, SAND MILLS, 
CASTING CLEANERS, | STUDS, 

PIPE NAILS, CHAPLETS, 


Write for Illustrated Catalogue on 
SPRIGS BRUSHES, 


Blacking and Foundry Requisites, 


iS | TEAM BY-PRODUCT COKE CO., LTD. 


: TEAM” PATENT ‘COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO— TYPICAL ANALYSIS (it necessary guaranteed) 
ASH not exceeding 8% 
ALEXANDER LEITH & CO., SULPHUR ,, 08% 
25, COLLINGWOOD STREET, VOLATILE ,, ‘ 1% 
NEWCASTLE-ON-TYNE. MOISTURE under 1°50% 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


| | FIRE CLAY. 


iJ Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD ©& CO., LTD. 


_DEEPCAR, nr. SHEFFIELD. 
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Trade Talk. 


Messrs. Watrer Scorr, Liuirep, have restarted a 
blast furnace at their Leeds Steelworks, Hunslet. 

Messrs, Swan, Hunter & WIGHAM RICHARDSON, 
Limited, Wallsend-on-Tyne, are to build a troopship 
for the Egyptian Government, at a cost of £100,000. 

Tue MiLLom aNp AskamM HematTiTe [Ron Company, 
Limitep; rejit a furnace at their Millom works last 
week. Three of the six furnaces at Millom are now 
in blast. 

DAMAGE ESTIMATED at £2,000 was caused by a fire 
which broke out in the stores department of the works 
of Messrs. Babcock & Wilcox, Limited. Renfrew, on 
February 13. 

Messrs. Scorr & Sons launched from their yard 
at Bowling a screw steamer built for Messrs. John 
Stewart & Company, Glasgow, for the coasting trade. 
Triple-expansion machinery will be installed by the 
builders. 

THe BraprorD CORPORATION SEWAGE COMMITTEE 
have accepted tenders for special castings as follows :— 
The Stanton Ironworks Company, Limited, near 
Nottingham, £375; J. Blakeborough & Son, Limited, 
Brighouse, Yorks, (valves, etc.), £364. 

Messrs. R. & W. Hawrnorn, Lestig & Company, 
Limitep, Hebburn-on-Tyne, have booked orders for .a 
cargo steamer of 8,500 tons for the Kaye Steam Navi- 


gation Company, London, and for an oil-carrying 
vessel for the Anglo-Saxon Oil Company. ; 
Messrs. Crown & Sons, Limitep, ship- 


builders, of Sunderland, have received a repeat order 
from a London firm of shipowners for a cargo steamer 
of about 1,400 tons deadwciath, to be engined by 
Messrs. George Clark, Limited, of Southwick. 

Messrs. ALEXANDER & Sons, LimiveD, 
Linthouse, launched the steamer ‘‘ Nicoya.’’ She will 
be employed on the passenger and cargo trade of 
Messrs, Elders & Fyffe, Limited, between the West 
Indies, Central America and the United Kingdom. 

CLYDEBANK BRANCH of the Amalgamated Society 
of Woodworkers have made presentations to Messrs. 
Alex. Howie and Lawrence Watt in recognition of 
their having completed 50 years’ membership. The 
Society’s emblem for 50 years’ membership was also 
conferred on them. 

IN A PUBLISHED list of members recently elected to 
the Institute of British Foundrymen, Messrs. Wm. 
Cumming & Company, Limited, were described as 
‘‘ironfounders.”’ It is, of course. obvious that this 
well-known firm of foundry blacking and coal-dust 
manufacturers has no foundry. 

Messrs. Barctay, Curte & Company, LIMITED, 
launched from their Clydeholm yard the single-screw 
steamer Azetic,’’ a sister ship to the Toltec,’’ 
which has just completed her trials, for the Cuyamel 
Fruit Company of New Orleans, for the carriage of 
bananas from the tropics to U.S.A. and Europe. 

Messrs. Hamitton & Company, LimiTED, 
Port Glasgow, launched recently a twin-screw motor- 
vessel, the ‘‘ Athelduchess,’’ built for the United 
Molasses Company, London. The vessel is built for 
carrying petroleum in bulk, and measures 457 ft. in 
length, 63 ft. in breadth, and 35 ft. in depth. She 
is 13,000 tons deadweight, and her ten cargo tanks 
are divided in the centre by an oil-tight division. 
The position of the athwartship is so arranged that, 
when carrying molasses, only alternate tanks are 
used. The vessel is fitted with an all-electric-type 
steering gear, and machinery will be supplied by 
Messrs. Kincaid, of Greenock, which consists of four- 
cycle, single-acting Diesel engines of the enclosed type. 

A NEW DEPARTMENT is to be opened at the Univer- 
sity of Sheffield for the cold working of steel. A 
few Sheffield firms for many years have specialised 
in the cold-rolling of steel, the demand for which has 
now grown to such an extent that other manufac- 
turers have taken up the process, and are booking 
business which formerly was placed with United 
States and Continental firms. A research fellow and 
two research scholars are to be appointed by Sheffield 
University to form the nucleus of a staff to assist 
Sheffield industrialists in perfecting the manufacture 
of cold-worked steel. Some Sheffield firms now pro- 
duce finely cold-rolled steel of the thickness of tinfoil. 
This addition to the University departments has been 
made possible by the generosity of the Worshipful 
Company of Ironmongers, and manufacturers who 
have made contributions through the Cutlers’ Com- 
pany of Sheffield. 

Messrs. AsHMORE, Benson, Pease & Company, 
Lrmitep, constructional engineers, of Stockton-on- 
Tees, foreseeing that considerable reconstruction would 
be necessary to elevate many of the blast-furnace 
plants in this country to the plane established by 
modern practice, state that they have studied the 
problem of how best to equip themselves for this 
service. .The outcome has been an association between 
themselves and the Freyn Engineering Company, of 
Chicago. The Stockton firm point out that while, in 
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this country, we have depended mainly upon the works 
engineering staff to prepare designs for new plant, 
America has realised that the vastly more compli- 
cated structure that constitutes the modern blast- 
furnace calls for the designing ability of specialists in 
metallurgical, mechanical. electrical, combustion and 
other fields of engineering. In this category the Freyn 
Engineering Company holds a very prominent posi- 
tion, having during the last ten years designed nearly 
half the new furnaces bu:lt in America. 


Personal. 

Mr. Roserr of the cashiers’ department 
of Messrs, William Beardmore & Company, Limited, 
Dalmuir, was presented with a number of gifts and 
was entertained by the staff on the occasion of his 
retirement. 

Mr. Sypney Evans. the well-known foundry equip- 
ment supplier, of 22 23. Laurence Pountney Lane, 
London, E.C.4, is at present lying in the Officers’ 
Ward, Queen Mary's Hospital, Roehampton Lane, 
S.W.15, where he has undergone a major abdominal 
operation on old wounds received during the war as 
a flying officer. 

Mr. Epwin H. Lewis, general manager of the Glas- 
gow Iron and Steel Company, Limited, Wishaw, has 


been appointed director of the Tunnell Portland 
Cement Company, Limited, London, and of Messrs. 
Smith & Company, Limited. London. Mr. Lewis 


will enter upon his new duties early in May. He 
has been at the Wishaw works of the Glasgow Iron 
and Steel Company, Limited, for about 14 years, 


during which he has served as assistant manager, 
works manager and general manager. Mr. Lewis is 


a past-president of the West of Scotland Iron and 
Steel Institute. 


Obituary. 


Syver. Vice-President of the Rockford- 
Northwestern Malleable Iron Company, Rockford, 
Illinois, America, was killed in a motor-car accident 
on January 22. He was President of the Malleable 
Iron Research Institute of Cleveland. 

Mr. H. J. Rosson, who died in Newcastle-on-Tyne, 
on Sunday, February 10, had been connected with 
Messrs. George Ridley & Company, Limited, iron and 
steel merchants, of Newcastle, for 35 years. He held 
the position of manager for a considerable period. 

Mr. Jesse L. Jones, a prominent member of the 
American  Foundrymen’s Association, died on 
January 22. For over 25 years he held the position 
of metallurgist with the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Penn- 
sylvania, and was the author of the annual exchange 
paper of the American Foundrymen’s Association pre- 
sented at the French Foundry Congress in 1927. 

Mr. B. M. Renton, who died on February 7 in his 
eighty-eighth year, was a well-known figure in the 
Sheffield steel trade. Mr. Renton, on leaving school, 
was apprenticed to Messrs. Bedford, Bury & Com- 
pany, steel manufaciurers, of Penistone Road, 
Sheffield, now Burys & Company, Limited. At an 
early age he started business on his own account as 
an iron and steel merchant, and built up a successful 
business. He added the trade of manufacturer to 
that of merchant, and was one of the first in Sheffield 
to make motor-car forgings. He retired during the 
war, selling his land and buildings to Messrs. Thos. 
Firth & Sons, Limited, for extensions, and the good- 
will of his business to another purchaser. Mr. Renton 
had been a member of the Iron and Steel Institute 
since 1878. 
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Phosphorus in Malleable Cast tron.—Mr. S. S. 
Nekryti, in the Russian ‘‘ Messenger of the Metal 
Industry,”’ published the results of mechanical tests 
on two series of malleable cast-iron specimens, which 
as regards chemical composition only differed in their 
phosphorus content. Series No. 1 carried 0.14 per 
cent. P. and Series No. 2 0.70 per cent.; the other 
elements included were :—Si, 0.47; Mn, 0.17; and §, 
0.12 per cent. Contrary to expectations and prevail- 
ing ideas as to the influence of phosphorus on the 
quality of the metal, the high-phosphorus iron speci- 
mens showed physical properties superior to those of 
low-phosphorus iron, as proved by~the following com- 
parative figures, where the results for high-phosphorus 
iron are shown in parentheses : Ultimate strength, 22.5 
(26.4) tons per sq. in.; elongation on 2 in., 1.82 .(2.135) 
per cent.; Brinell hardness at 3,000 kg. on a 10 mm. 
ball, 179 (179); number of stress reversals per 
specimen with a load of 11.3 kgs. per sq. mm., 
6,389,560 producing rupture (8.500.000 not broken). 
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Contracts Open. 


Belfast, February 26.—Forgings, springs, castings, 
axles, tyres, wheel centres, axle boxes, etc., for the 
Tramways Committee. The General Manager, Tram- 
ways Department, Napier Street, Sandy Row, Belfast. 

Bolton, February 23.—Cast-iron surface-boxes and 
sundry iron castings, for the Town Council. The 
Waterworks Engineer, St. George’s Street, Bolton. 
(Fee £1 1s., returnable.) 

Madras, April 12.—15,900 ft. of cast-iron pipes, 
special castings, sluice valves, etc., for the Corpora- 
tion. Messrs. J. Mansergh & Sons, 5, Victoria Street, 
Westminster, London, S.W.1. (Fee 9s., returnable.) 

Maoras, April 17.—Pumping plant, etc., for the 

Madras Corporation. Messrs, J. Mansergh & Sons, 5, 
Victoria Street, London, S.W.1. (Fee 18s., return- 
able.) 
Middlesbrough, March 11.—Four cast-iron purifier 
boxes and two catch boxes, for the Gas Committee. 
Mr. C. F. Blincoe, engineer and manager, Gasworks, 
Commercial Street, Middlesbrough. 

Rochdale, February 23.—Cast-iron main pipes and 
wrought-iron tubes and fittings, for the Gas Com- 
mittee. The Engineer and Manager, Gas Department, 
Dane Street, Rochdale. 

Teddington, February 25.—1,250 yds. of 33-in. cast- 
iron pipes, etc., for the Urban District Council. Mr. 
E. Bostock: Council Offices, Teddington. (Fee £2 2s., 
returnable. ) 


Patent Specifications Accepted. 


The following list of Patent Specifications accepted 
has been tuken from the “ Illustrated Official Journat 
(Patents).”’ Printed copies of the full Specifications 
are obtainable from the Patent Office, 25, 
Southampton Buildings, London, W.C.2, price 1s. 
each. The last numbers given are those under which 
the Specifications will be printed and abridged, and 
all subsequent proceedings will be taken. 


746. Arens, F. Casting moulds for centrifugal 
metal casting. 304,456. 
4,861. Wricutson, S. S., and Marrnews, C. R. 


Rail chairs or tie plates or rail chairs combined 
with steel sleepers for tramways or railways. 


13,417. Sremens-SCHUCKERTWERKE AxrT.-GES. Elec- 
tric furnaces for annealing metals. 392,139. 
15,448. MASCHINENFABRIK ESSLINGEN. Manufacture 


of grey cast-iron with low carbon contents and 
of any desired composition. 291,112. 

29,164. Butter, W. H. Foundry moulding boxes. 
W4,853 


34,124. ‘ STEPHENS, A. J. (Vulean-Feuerung Akt.-Ges.). 
Cupola furnaces. 304,887. 


New Companies. 


Superfiexit, Limited, 110, Cannon Street, London, 
E.C.—Capital £80,000. Manufacturers of flexible 
tubing, etc. 

C. A. V. Jigs, Moulds and Tools Company, Limited. 
—Capital £15,750. Solicitors: Clifford-Turner, a 
& Lawrence, 81-87, Gresham Street, London, E.C. 

R. A. G., Limited.—Capital £165,000. General and 
marine engineers, etc. Directors: H. G. Bois, M. C. 
Morris and Rosamond A. Garstin, Braganstown, 
Castlebellingham. 

Nicholas Straussier & Company, Limited.—Capital 
£1,000. Engineers, founders, etc. Directors: D. 
Longden, N. Straussler, 45, Pall Mall, London, S.W.; 
H. Burroughes and L. Charley. 

John Wallis Titt & Company, Limited, Woodcock 
Ironworks, Warminster, Wilts.—Capital £6,000. 
Engineers and ironfounders, etc. Directors: W. G. J. 
Titt, F. W. Cross and E. J. Parrott. 

F. G. Ginzler & Company, Limited, Lion Works, 
Love Lane, Shadwell, E.—Capital £3,150. General 
metal stampers, etc. Directors: H. C. Wallis, S. H. 
Vilven, F. G. Ginzler and W. T. Osborne. 

Ardal Parent Company, Limited, 39, Corn Street, 
Bristol.—Capital £4,000 in £1 shares. Metal refiners. 
Directors: A. E. Symmonds, Mrs. A. Symmonds, 
o - B. Burch (chairman), A. E. Webber and A. E. 

ock. 

William Smith & Company (Sheffield), Limited, 
Beulah Road. Owlerton, Sheffield.—Capital £25,000 in 
£1 shares (10,000 74 per cent. cumulative preference). 
Wire, steel and iron manufacturers and merchants. 
Permanent director: P. M. Mitchell. 

Fisher’s Foils, Limited, 845. Salisbury House, 
London Wall, E.C.2.—Capital £200,000 in 1s. shares. 
Manufacturers of tin and aluminium foils. Directors: 
Sir Frank Nelson. M.P., Sir Edgar J. Holberton, 


E. H. Fisher, A. Bacal and D,. F. Fisher. 
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Aluminium 
castings by 
William Mills 
Ltd 


Birminghan:. 


for Light Weit Aluminium 


fittings withstand 


attack by the pro- 

The large quick-break switch parts, ducts of gas com- 

illustrated above, cast in a tough light bastion, Hence 

aluminium alloy, stand up to conditions their long-main- 

of rapid acceleration and stopping, upon tained brightness 
which high tensile bronze castings failed. when in service. 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—N»o new feature of interest 
in the Cleveland pig-iron trade has developed since 
last week, when the increase of ls. per ton in the 
prices of foundry and forge qualities was noted. The 
higher values do not appear, so far, to have had 
any appreciable effect on the demand, and in any 
case, the producers would seem to be in a_ position 
to maintain the new level without much difficulty. 
Conditions in the Cleveland pig-iron market have 
thown steady improvement since the beginning of the 
year. Stocks have heen reduced to almost trifling 
proportions, output is being fully absorbed, and while 
order books are not filled very far ahead, there is a 
sustained demand for pig-iron on such a scale as 
to warrant the expectation that output will shortly 
be increased by the restarting of additional blast- 
furnaces. Makers, however, are inclined to caution in 
that respect, and are still resolved to restrict output 
to current needs. The following are now the fixed 
minimum prices :—No. 1 Cleveland foundry pig-iron, 
69s. 6d.; No. 3 Cleveland G.M.B., 67s.; No. 
foundry, 66s.; No. 4 forge, 65s. 6d. per ton. 

The North-East Coast hematite makers find them- 
selves at the moment in an unaccustomed situation. 
For long past they have had to cut prices to secure 
orders, and have carried heavy stocks. Now those 
stocks have been virtually all sold, outpyt can scarcely 
keep pace with the demand. and prices are steadily ad- 
vancing. The general market quotation has been 
established at 72s.. but. of course. in the hematite 
trade there are no fixed prices, makers being free 
to make their own terms, and probably 72s. 1s not 
. minimum figure. For No. 1 quality 72s. 6d. per ton 
is asked. On the North-West Coast, Bessemer mixed 
numbers are now quoted at 72s. per ton at works. | 

LANCASHIRE.—The booking of orders for foundry 
iron in this area has been on a somewhat smaller scale 
than in the previous week or two. This. however, is 
due to the fact that the majority of consumers in 
this part of the country ave now fairly well situated 
with regard to supplies over the next ‘month or two, 
and a falling off was anticipated. As pointing to a 
slight improvement in foundry trade conditions in the 
Lancashire area, it is of interest to record the state- 
ment of more than one Derbyshire maker that delivery 
instructions are being received at the blast furnaces 
t a more satisfactory rate than for some time. All 
producers in the Derbyshire area are now asking for 
delivery Manchester or equal distance around 70s. 6d. 
per ton, or 2s. 6d. to 3s. a ton more than at the 
beginning of the year. The advance has, however, 
heen more pronounced in the case of Staffordshire 
irons. In one instance, around 75s. per ton is being 
isked for Staffordshire No. 3 for delivery in this area, 
although the majority of Staffordshire firms are quot 
ing about 2s. 6d. per ton less. Scottish pig-iron 
remains firm at from 88s. to 90s. per ton delivered. 

THE MIDLANDS.—The pig-iron producers in the 
Midlands, after a partially successful attempt to raise 
the prices of foundry iron by from 2s. to 3s. pel 
ton, en now agreed among themselves to maintain 
the advance, and this concerted action seems to 
have met with more than the previous 
ettempt. As was only to be expected, the move- 
ment has to some extent checked buying, but this 
usually follows for a time an upward movement in 
prices, and it is not expected to be other than a 
temporary feature. Many consumers have not bought 
forward, and will have to come into the market 
Lefore long. Derbyshire quotations are firm at 
62s. 6d., and Northamptonshire at 57s. 6d., at fur- 
races, while the North Staffordshire makers are 
holding out for 67s. 6d. f.o.t. 

SCOTLAND.—There is no change to report in the 
condition of the Scotch pig-iron market. With few 
exceptions, the foundries are poorly supplied with 
orders, and the pipe trade is especially quiet. The 
recent stoppage of work owing to the labour dispute 
enabled them to reduce their stocks to some extent. 
but, on the other hand, orders which they had in hand 
were cancelled. The fixed price of 71s. for No. 3 
Scotch foundry pig-iron, f.o.t. furnaces, remains in 
force for Scotland. 


success 


Finished Iron. 


There has been no change in the prices for the 
various grades or bar iron, although it would not be 
surprising to find that a higher price will be demanded 
for crown bars, as the makers are having to pay more 
for forge pig-iron. In some directions works are re- 


ported to be in receipt of better specifications for 
crown iron, but there is very little support being 
given to the manufacturers of nut and bolt iron, as 
the Continental competition for this materia] is still 
very acute. 


Steel. 


In the Sheffield steel market there have been active 
dealings in basic billets, but Siemens acid billets are 
in very quiet demand. To a large extent the higher 
qualities or basic steel are displacing Siemens acid 
steel, and this expansion in the former has been par- 
ticularly emphasised in the last six months. The 


general demand for finished steel expands rather 
slowly. Not a great deal of new. business is going 


through in the tinplate market. but quotations are 
firm at 18s. to 18s. 3d, basis for coke quality. net 
cash, f.o.b. Welsh ports. 


Scrap. 


Now that the foundries are all at work, there is 
a better market in the Cleveland area for heavy cast 


Students’ Corner 


facing sand te given for various iron castings / 


A.—Facing sands for very light castings, 
say about } inch thick, need only be very 
weak. Ordinary black foundry floor sand 
with a little coal dust and a sprinkling of 
new sand added occasionally is quite 


suitable for such castings. As the sections 


@.—Can actual and practical suitable mixtures of @ 
7 a 
. 
s 
= become thicker so must the sand be s 
: mixed stronger, that is, the proportion > 
« of new sand and coal dust must be gs 
= increased. ¥ 
= , When the limit is reached at which it § 
a becomes impractical to clean castings of » 
= great thickness in green sand, then the s 
moulds are made with a facing suitable 
a for drying, that is, dry sand. Such a » 
s sand requires a certain amount of pre- s 
-~ paration in a roller mill with rather more ® 
s water than that usually added to green S 
2 sand facings. The extent of milling and » 
-: the strength of the sand depends uponthe ® 
a thickness of the castings. Such castings § 
s as hammer-blocks, and the like, require » 
the strongest and toughest sands. 


iron, which has moved up to 62s. per ton, byt there 
has been no corresponding improvement in machinery 
quality, which can still be bought at 65s. At Birming- 
ham the improvement reported in the demand for 
cast-iron scrap has been maintained, For machinery 
quality, broken into cupola sizes, 65s. delivered is 
offered, and there is a good demand for light cast- 
iron scrap at 55s, delivered. Machinery cast-iron 
scrap in the Scottish market is a little better, and 
there have been various inquiries recently, merchants 
indicating around 67s, 6d. to 70s. for material in pieces 
not exceeding 1 cwt., and for ordinary heavy cast- 
iron scrap to the same specification around 62s, 6d. 
to 63s. 6d., delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Demand from consumers has eased off 
somewhat during the past week, but this, after the 
recent period of great activity, is hardly to be 
wondered at. Consumers generally appear to have 
covered their requirements for some months ahead, 
and as a result are at the moment out of the market. 
American consumers must undoubtedly be well covered 
for their needs. Nevertheless, the quieter time ex- 
perienced during the past week would only appear to 


FEBRUARY 21, 1929. 


be a temporary spell, for, since interest in the future 
is unabated, a revival of activity is not unlikely. 

Closing quotations are :— 

Cash.—Thursday, £75 5s. to £76 7s. 6d.; Friday, 
£76 7s. 6d. to £76 10s.; Monday. £76 3s. 9d. to 
£76 5s.; Tuesday, £76 10s. to £76 lls. 3d.; Wednes- 
day, £76 16s. 3d. to £76 18s. Qd. 

Three Months.—Thursday, £77 to £77 2s. 6d.; 
Friday, £77 2s. 6d. to £77 5s.; Monday, £76 17s. 6d. 
to £76 18s. 9d.; Tuesday, £77 3s. 9d. to £77 5s.; 
Wednesday, £77 10s. to £77 11s. 3d. 


Tin.—The position in the tin market has shown 
very little change during the past week. Prices have 
remained remarkably stable throughout the week, and 
although considerable resistance is offered to prevent 
values sinking to lower levels. the market is devoid 
of any feature of sufficient interest to give rise to any 
upward movement. At the moment sufficient support 
is being given to prevent a fall in prices, and until 
interest from consumers is attracted, it is unlikely 
that any rise will become evident. 

Official closing prices :-— 

Cash.—Thursday, £224 5s. to £224 7s. 6d.; Friday, 
£224 to £224 2s. 6d.; Monday, £220 15s. to 
£220 17s. 6d.; Tuesday, £223 to £223 5s.; Wednesday, 
£221 10s. to £221 12s. 6d. 

Three Months.—Thursday, £225 7s. 6d. to 
£225 10s.; Friday, £224 15s. to £225: Monday, 
£221 10s. to £221 15s.; Tuesday, £223 15s. to £224; 
Wednesday, £222 12s. 6d. to £222 15s. 


Spelter.—Quiet conditions have continued to pre- 
vail in the market for spelter during the past week; 
demand from consumers has been on a fair scale, 
but insufficient to cause any advance in price. The 
all-important agreement among producers with regard 
to the curtailment of production is still not definitely 
known, and until more information is received buyers 
are inclined to hold off the market. 

Daily quotations are :— 

Ordinary.—Thursday, £26 3s. 9d.: Friday. £26 5s.; 
Monday, £26 3s. 9d.; Tuesday, £26 1s. 3d.: Wednes 
day, £26 2s. 6d. 

Lead.—The tone of the lead market this week has 
been .of a much firmer nature. and the demand has 
been good. An advance in prices in the future does 
not seem unlikely, as there is a possibility of smaller 
supplies and a maintenance of the present demand. 

Prices have been :— 

Soft’ Foreign Prompt.—Thursday. £22 17s. 64.; 
Friday, £22 18s. 9d.; Monday, £23 2. 6d.: Tues- 
day. £23 3s. 9d.: Wednesday. £25 6s. 3d. 


Coreless Induction Furnace. 


(Continued from page 142.) 


tion, 750 kw. hr. per ton at 0.5d. per unit; 
crucibles, 60s. each and an average of 12 heats 
per crucible. 

It will be seen that steel can be made in the 
induction furnace at considerably less cost than 
that incurred when using the crucible furnace of 
ordinary foundry practice. With the Metrovick 
5-ewt. 50-cycle induction furnace tor non-ferrous 
metals the time for melting a charge jis approxi- 
mately one hour and the power consumption for 
some typical materials is approximately as fol- 
lows: First melt from atmosphere temp., copper- 
zine (95/5), 480 kw.-hr. per ton (subsequent melts 
in the hot crucible, 400 kw.-hr. per ton); copper, 
500 kw.-rh, per ton (425 kw.-hr. per ton); copper- 
nickel (80/20), 570 kw.-hr. per ton (485 kw.-hr. 
per ton). These consumption figures are subject 
to the conditions that 50 per cent. by weight of 
each charge consists of pieces not less than 2-in. 
dia. With an approximate-average consumption 
of 450-kw.hr. per ton and using plumbago cru- 
cibles which serve for 100 heats per crucible, the 
cost of operation on the basis of allowances similar 
to those shown for steel is about £3 5s. per ton. 

In comparing the costs of operation as shown 
ahove with the costs of production by other 
methods, two other important considerations 
should be remembered: (1) That the space require- 
ments of the induction furnace are considerably 
less than those of other types of furnace equip- 
ment and (2) that the induction furnace incurs 
smaller losses in the readily-oxidised constituents 
of the charge, thus effecting a considerable saving 
in valuable materials as well as facilitating the 
accurate production of metals and alloys of any 
required constitution. 
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INGS IN WITH 


ONE MACHINE 


ano STERLING BOXES 


Making Repetition Castings for “BENNIS” STOKERS 
at the Works of Messrs. EDWARD BENNIS & CO., LTD., 
— ie LITTLE HULTON, BOLTON 


This man and boy make up 
100 pairs. of boxes each 
morning (44 hours). In the 
afternoc’. they pour their own 
metal, stake out the boxes and 
stack reedy for the next day's 
work. 


The boxes are STERLING STYLE “KA” 16” 
26” 34” deep each part. Eight Castings 
] are made in each box. 

Total Number of Castings made per day by each machine - - 800 

Weight of actual castings produced - - - : - 3,200 Ibs. 


Percentage of Scrap - - - - -  - Practically Nil 


A creditable performance even with “STERLINGS” and a convincing proof of our 


laim that 
STERLING SAVE LABOUR, 
INCREASE PRODUCTION, 


BOXES  proDUCE BETTER CASTINGS 
AND MAKE FOR ALL ROUND EFFICIENCY IN THE FOUNDRY. 


15 


STERLING FOUNDRY SPECIALTIES'-§ LTD. 


Code : WESTERN UNION. 
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COPPER. 

ga 

Standard cash -76 16 3 
Three months .77 10 
Electrolytic -83 10 0 
Tough .. 15 0 
Best selected 
Sheets .. 108 0 0 
India .. 94 0 0 
Wire bars 84 6 3 
Do. February ..84 6 3 
Do, March 6 
t bars 6 3 
H.C. Wire rods ..88 10 


Off. av. cash, January 75 11 1148 
Do. 3 mths., January 73 14 10}; 
Do., Sttimnt., January 12 
Do., Electro, January -78 17 OF 
Do., B.8., January 

Aver. spot price, copper, Jan. 75 Il 
Do. Wire bars, January ..79 2 0; 

Solid drawn tubes ‘ lid. 
Brazed tubes . 15d. 
Wire 103d. 

BRASS. 

Solid drawn tubes 123d. 
Brazed tubes .. 143d. 
Rods, drawn .. 1ljd. 
Rods, extd. or rlld. 74d. 

Sheets to 10 114d. 
Wire > 1 

Rolled metal .. 10§d 
Yellow metal rods. 74d. 

Do. 4 x 4 Squares .. 8d. 
Do. 4 x 3 Sheets .. 84d. 
TIN. 

Standard cash --221 10 0 

Three months ..222 12 6 
English ..221 10 0 
Bars --225 0 0 

Straits --228 5 

Australian... .-225 10 0 
Banca . ..226 10 0 

Off. av. cash, January ..222 16 3 

Do., 3 mths., January ..222 14 lik 

Do., Sttlmt., January ..222 15 1018 

Aver. spot, January .. --222 16 3 
SPELTER. 

Hard .. ee 200 0 

Electro 99.9 8 
English 2610 0 
India .. ee - 2115 0 

Zinc dust (Nom. ) = 10 0 

Zincashes .. 5 0 

Off. aver., January . 33 
Aver., spot, January -- 63 lly, 

LEAD. 

Soft foreign ppt. .. 

- 2415 0 

Off. average, January 22 

Average spot, January - 22 2 233 

ZINC SHEETS, &c. 

Do. V.M. ex whf. -- 33 5 O 

Rods & 6 
Boiler plates . -. 32 0 0 

Battery plates” ee - 2215 0 

ANTIMONY. 
brands, Eng. 410 0 
ee ee 38 0 O 
QUICKSILVER. 
Quicksilver .. ee 3 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

« ‘Li 
45/50% .. ee 200 
75% oo oe -- 1910 0 
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WEEKLY PRICE CURRENT. 


Ferro-vanadiam— 
35/50% 

Ferro- molybdenum— 
70/75% c. free 

Ferro-titaniuam— 


lb. Va. 
.. 3/8 Ib, Mo. 


23/25% earbonless 1/- lb. 
Ferro-phosphorus, 20/25% £18 0 0 
Ferro-tungsten— 

80/85%, c. fr. 1/65 Ib. 
Tungsten metal wder— 

98 /99°, % 1/10 Ib. 
Ferro-chrome— 

2/4% car. .. oe -- £30 0 0 

4/6% car. .. oe -- £2110 O 

6/8%, car. .. £2017 6 

8/10% car. ee £200 lo 
Ferro-chrome— 

Max. 2% car. .. -- £33 lo O 

Max. 1% car. .. £35 10 0 

Max. 0.70% ear. .. - £45 0 0 

70%, carbonless .. 1/- |b. 


Nickel—99%, cnbes or 4 0 


Ferro-cobalt .. 


Aluminium 98/99% . ..£95 0 0 
Metallic chromium— 

96/98%  .. 2/6 1b, 
Ferro-manganese (net)— 

76/80% loose .-£13 15 0 

76/80% packed ..£14 15 0 

76/80%, export --£14 10 0 
Metallic manganese— 

94/96%, carbonless on 1/6 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 
Finished bars, 18% tungsten £0 ? 9 
Ter Ib. net, d/d buyers’ works. 


Extras— 
Rounds and pam, 3 in. 
and over. 4d. lb. 
Rounds and squares, under 
sin.tofin. .. 3d. Ib. 
Do., under hin. to & in. 1/- Ib. 
Vlata, }in. to under 
imxgim .. 3d. Ib. 
Do., under fin. x fin. .. 1/- Ib. 
Bevels of sizes 
and sections. 6d. Ib. 
Bars cut to length, "10%, extra. 
SCRAP. 

South Wales— € «a 
Hvy. steel 310 Oto3 12 
Bundled steel and 

shrngs. .. 5 Ote3 
Mixed iron and 

ee 3.5 Cto3 6 

Heavy east iron .. 

Good machinery for 
foundries .. 2 

Cleveland— 

Heavy steel eo 3 2 
Steel turnings .. 2 12 
Cast iron borings 
Heavy forge «a 
W.I. piling serap .. o 8 & 
Cast-ironserap 3 2 Oto3 5 

Lancashire— 

Cast-iron serap 215 Oto3 5 
Hvy t 
Steel turnings 
Scotland— 
Cast-iron borings .. « 24 
Wrought-iron piling 2.8 
Heavy machinery .. -- 3 10 
London—Merchante’ buying prices 
delivered — 
Copper (clean) .. ee 57 O 
Brass 39 0 
Lead usual draft) 19 
Tea lead ee -- 16 0 
Zine -- 1610 
New aluminiam cuttings. . 67 0 
Braziery copper .. -- 52 0 
Gunmetal .. ee 5 
Hollow +. 150 0 
Shaped black pewter -. 105 0 


Saas 


PIG-IRON. 


(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No.1 .. -- 69/6 
Foundry No.3 .. oe 7 
Foundry No. 4 66/- 
Forge No. 4 oo 65/6 
Hematite No. 1 .. 72/6 
Hematite M/Nos. .. 72!- 
N.W. Coast— 
Hem. d/d au, 6 
” 87/6 
Midlands-- 
Staffs. common® .. T5{- 
» No. 4 forge 60/- 
» No. 3 fdry... 67/6 
basic oe ee 
Cold blast, ord.* . 
» fFolliron® .. 
*d/d Birmingham 
Northants forge 52/- 
»  fdry. No. 3 57/6 
Derbyshire forge ° 59/- 
” No. 3 -  60/- 
65/- 
Scotland— 
Foundry No. 1 T3/t 
” No. 3 71/- 


Derby forge ° - 63/6 
»  fdry. No. 3 64/- 
forge > - 63/6 
»  fdry. No. 3 - 66/6 
E.C. hematite 80/- 
W.C. hematite .. 83/6 
Lines. (at furnaces)— 
4 oe 9/- 
Basie > 
Laneashire (d/d eq. om - 
Derby forge 
»  fdry. No 3. 70/6 
Northants fo No. 3.. 


Dalzell, No. 3(special)100/- to 102/6 


Summerlee, No. 3 88/- to 90/- 
Glengarnock, No. 3 88/-to 90/- 
Gartsherrie, No. 3 88/-— to 90/- 
Monkland, No. 3 88/- to 90/- 
Shotts, No. 3 88/- to 90/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station fer steel. 
Iron-— 
Bars (cr.) nom. .. 10 5 
Nut and bolt iron 8 10 0 to8 15 
Hoops 0 
Marked bars (Stafis. ) f.0.t. 


> 
~ 


oooo 


strip 
Bolts nuts, im. x4 in. 15 5 


Ship plates. . 8 7 6to8 12 6 
Chequer plte ee -- 1012 6 
Tees 
Joists € 
Rounds and squares, 3 in. te 


(Untested) .. oe - 715 0 
and upwards 

Flats, over 5in.wideandup 8 7 6 
Fiate, 5 in. to 1} in. « tues 
Fishplates .. os BM 
(Staffs.) .. - 010 0 
sheets, 24g.10 0 0tol10 10 0 
12 6t013 15 0 
v. fencing wire 8g. plain 1210 0 
Billeta, soft 6 5 O0t06 15 6 
Billeta, hard 710 0t08 0 0 
Sheet bars .. 6 0 Oto6 2 6 
Tin bars... 6 0 2 6 


_ Faggot steel ., 
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Ib. basis 
Sheet to 10 w.g. | 
Tubes ve o I 8 
Delivery 3 owt. tree. 
10% phos. cop. £40 above B.S, 
15% phos. cop. £50 above B.S. 
tin £30 above 
ingots. 
& Sow, Liurrezp. 
NICKEL SILVER, &c. 
per |b 
Ingots for raising 10a, to 1/4 
Rolled— 
To 9in. wide 1/4 tol lv 
To 12in. wide l/l; 
To 15in. wide 
To 18in. wide te Vil 
To 2lin. wide 1/5} to ils 
To 25in. wide 1/6 to 2/- 
Ingots for spoons and forks 10d. te 1/6} 
Ingots rolled to spoen size 1/1 to 1/9 
Wire round— 
3/0 to 10G. .. te 2/25 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


No. 2X foundry, Phila 1.26 
vo. 
No. 2 foundry, Valley .. -- 18,00 
No. Birm. .. $16.50 
Basic oo 
Grey forge 19.26 
Ferro-mang. 80% d/d .. -- 105.00 
O.-h. rails, h’y at mill .. -- 43.0 
Bess billets -» 33.00 
O.-h. billets we 33.00 
O.-h. sheet bars .. 34.00 
Wire rods -- 42.0) 
Cente. 
fron bars, Phila. .. 
Beams, etc. as 
Skelp, grooved steel .. oo 1.88 
Skelp, sheared steel .. - 
Sheets, black, No. 2,85 
Sheets, Iv., No. 24 .. 
Sheets, anl’d,9and10.. 2.10 
Barbed wire, galv. oe 
Tinplates, 100 lb. box .. $5.35 


COKE (at ovens). 
Welsh foundry .. 27/6 to 33/- 
» furnace ..  20/- to 25/- 


furnace .. ow 
Midlands, foundry oe os 
furnace 
TINPLATES. 

f.o.b. Bristol Channel ports. 
ILC. Cokes .. 20x14box .. 


20x14 ,, 
28x20 ,, 


SWEDISH & STEEL. 
-iron ieee 0 0 te £7 10 0 
Bars, hamme 
basis £17 10 O te £18 10 
Bars & nailrods, 
rolled, basis 
Blooms, . 


£15 15 Oto £16 1 
£10 0 Oto £12 
£32 0 0 to £33 


£20 0 Oto £24 

Bars & rods, dead 
soft, steel ., £10 O Oto £l4 
All per English ton, f.0.b. Gothenburg 


0 
0 
0 
0 
9 
0 


BUILDERS’ 
Stoves, Gi 
washil 
To Argenti 
British 
Austra] 
.. New Ze 
Other 


Pipes ANI 
To Argent 
» British 


+ Straits 
Ceylon 
», Austra 
Other | 


HoLLow-' 
Cast, not 
Ena 
CASTINGS, 
Tron 
Steel 


| 
TUB 
| 
Gee 
Water .. 
PHOSPHOR BRONZE. Steam .. 
pal 
a Star 
| Feb. 14 
18 
"19 
| pla. 
Sheffield (d/d district)}— 
d. 
6 
| 0 
0 
A Durham and North. 
” foundry ee ee oe 
0 
6 
0 Steel— 
0 
6 3 
6 
15/- 
ee ee 33/6 
Rounds under 3 in. to # in. ” 
‘box basis f.o.b. 
| 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingote), Speiter (ordinary) 
Feb. 14 .. 8310 0 No change Feb. 14 .. 224 5 dec, 10/- Feb. 14 .. 26 3 Qinc. 1/3 
WL ” 19 83 10 0 ” ” 19 oe 223 0 0 inc. 45/- 19 26 1 3 2/6 
10% extra. "209 221 10 0 dec. 30/= 96° 276 ine. 
i 34 ee Ga oe Standard Tin (cash). Zine Sheets (English). Lead (English). 
i 3t £ «6. d. en & a @ 
1 3 Feb. 14 ee 76 5 Odec. 2/6 Feb. 14 - 224 5 O dec 5/- Feb. 14 oe 34 0 O No change Feb. 14 oe 24 10 0 No change 
os 76 3 9dec. 3/9 22015 0 ,, 65/- = oe 3% se 2410 0, ‘ 
7610 Oinc. 6/3 = - 223 0 Oine. 45/- oe 2410 0 ,, 
sa Exports of Iron Castings in January, 1929, compared with January, 1928 and 1927, 
| January, | January, January, January, January, January, 
| 1927. H 1928. 1929. 1927. 1928. 1929. 
BuiLpErRS’ CasTINGs— | 
lo Stoves, Grates, ete., Cisterns, Baths, etc., and cooking and| Tons. Tons. Tons. £ £ £ 
washing boilers :— 
1/10} To Argentine Republic 175 186 222 5,527 7,282 11,097 
yl .. British South Africa 319 508 260 11,640 16,699 8,864 
India 120 223 154 66,060 9,588 5,798 
J Australia 87 104 112 4,195 6,345 6,251 
ol 63 .. New Zealand 277 233 154 14,593 11,384 10,247 
1/9, Other countries 343 928 1,025 41,192 41,714 48,152 
Total 1,821 2,182 | 1,927 83,207 93,012 90,409 
EL. To Argentine Republic 720 711 425 8,693 6,810 4,702 
sted. » British South Africa 341 346 531 7,280 5,612 8,277 
Dols. 231 475 531 3,846 7,865 7,605 
21.26 + Straits Settlements and | Malay States 156 2,743 2,781 2,403 23,228 21,404 
13.00 , Ceylon ; 48 87 129 939 1,039 1,243 
16.5 ” Australia 229 608 406 4,744 7,248 3,701 
oe » Other countries 3,338 6,347 6,298 53,799 75,181 66,450 
pay Total ‘ | 5,063 11,317 11,101 81,704 126,983 113,382 
105.00 HOLLOW-WARE-— 
43.0) | cast, not Enamelled, and Cast, Tinned 416 306 410 16,759 11,859 | 16,013 
33.00 Enamelled we 83 77 79 7,753 6312 | 6,711 
33.09 Castines, in the rough— 
34.00 Tron ~ 185 89 85 6,305 3,432 4,098 
— Steel 81 61 68 4,655 3,031 | 3,185 
2.3 
1.9. 
1.90 
1.90 
1.9 
2.20 
WINCHESTER HOUSE, OLD BROAD ST., LONDON, 
2.10 
2.65 
2.50 
18, BENNETTS HILL, BIRMINGHAM. 
0 33/- 4 
0 25/- 
TERED 
16)- ov Mang 
14/9 
H 
as 
18)- 
20/3 
199 ss} SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 
33/6 HH 
NON-FERROUS METALS 
13/- 
/6 per HH 
HH 
TEEL. ss| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
0 
150 
00 
3 00 
00 
00 19, ST. VINCENT PLACE, ZETLAND ROAD, 
nburg GLASGOW. MIDDLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


Fepsruary 21, 1929. 


SMALL ADVERTISEMENTS. 
Notice. 


@mall Advertisements in this section of the 
Journal are accepted at the prepaid rate 


of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A see ld 


pany instructions.) 


SITUATIONS VACANT AND WANTED. 


RACTICAL Foundry Foreman (36). 15 years’ 
experience as same, seeks situation; prac- 
tical experience plate machine, loose pattern 
and strickle work for machine tool. electrical 
and general engineers’ castings. 4 cwt. to 35 
tons, mixing iron, brass and semi-steel to speci- 
fications.—Box 120, Offices of THe Founpry 
Trape Journac, 49, Wellington Street, Strand, 
London, W.C.2. 


TEEL Foundry Manager desires engagement ; 
& 25 years’ experience, possessing wide 
knowledge of steel castings from a few pounds 
up to 25 tons; also thorough knowledge of 
plecework and prices and up-to-date foundry 
practice; thoroughly capable of taking full 
charge of all departments; willing to invest 
small capital.—Address, Box 122, Offices of THE 
Founpry Trape JouRNAL, 49, Wellington Street, 
Strand, London, W.C.2. 
ANTED.—A large [ron and Steel Founding 
Firm in L anarkshire require a thoroughly 
experienced Representative to call on General 
Engineering and Marine Engine Builders; 
preference will be given to one who has an 
expert knowledge of Foundry Work and _ the 
manufacture of the special [ron Castings re- 
quired for Diesel Engines; state age, experi 
ence, salary expected, and when could com- 
mence.—Apply, Box 118, Offices of THe Foun 
pRy TRapE JourNAL, 49, Wellington Street, 
Strand, London, W.C.2. 
MALES ORGANISER, 10 Years experience, 
5 Years Foundry and General Engineeiing 
Traveller and Sales Manager, seeks appoint- 
ment in or near London, or will control London 
Office for Provincial firm. Experience covers 
Foundry, Machine Shops, Drawing Office, con- 
trol of Sales Department, Contracting, 
Accountancy, Estimating, Costing. Advertising 
and Publicity, Colonial and Foreign Trade 


Development, and modern methods for increas- 
ing Sales. High organising and executive 
ability, efficient Salesman, energetic. thorough, 


fine record. Moderate salary until full value 
proved or payment by results. Every reply to 
this advertisement will be acknowledged. 
Write Box 124, Offices of Tue Fotnpry Trane 
Journnat, 49, Wellington Street. Strand, 
London, W.C.2. 


PATENTS AND TRADE MARKS. 


TENDER. 


SALE BY PRIVATE TREATY. 


FOR SALE BY PUBLIC 
FOUNDRY and 
BUSINESS of ALFRED DANKS. 
LIMITED, FREEHOLD Premises, VALU- 
ABLE PLANT, MACHINERY, etc. 

The whole business will be sold as a Going 
Concern. The Company's premises are 
FREEHOLD and comprise : 

(1) The ‘‘EMLYN WORKS.” GLOUCES 
TER. containing an area of about 16,400 
SQUARE YARDS (of which about 89.500 
square feet are covered by Buildings). 

including 

MALLEABLE IRON FOUNDRY and GREY 
IRON FOUNDRY. each with modern build- 
ings permitting of present output of 40 tons 
and 60-80 tons per week ‘respectively. and 
capable of considerable expansion. 

MODERN FOUNDRY PLANT : 
EXCELLENT GENERAL OFFICES 
with low-pressure hot-water system. 

ELECTRIC LIGHT and POWER is fitted 
throughout the Buildings and Works. 

The whole is conveniently situated close to 
Gloucester Station (G.W.R.), with AMPLE 
SIDING ACCOMMODATION connected to 
two Railways. 

(2) The ‘‘WESTGATE IRON WORKS.” 
The Quay, GLOUCESTER, including 
PLANT AND FITTINGS, and compris- 
ing commodious offices and well-lignted 
Engineering Shops. 

Inspection at any time up to 28th February. 

FULL particulars with Conditions of Sale. 
Forms of Tender, and permit to view. may be 
had, on application, from J. H. Baker. Esq.. 
Chartered Accountant. King Street. Gloucester, 
or Messrs. Taynton & Sons. Solicitors, 
Gloucester. 


TENDER 
ENGINEERING 


fitted 


PROPERTY. 


TRAFFORD PARK, MANCHESTER. 


For Sale by Private Treaty at a bargain price 

MODERN FOUNDRY—ERECTED 1921, 
with Railway Sidings into Works. Excellent: 
Warehouse and Packing Room and fine Suite 
of Offices. Area of land 7,173 sq. yds., otf 
which 2,850 are covered by a one-storey erec- 
tion on same level. Easily adaptable for othe: 
trades. 


To treat: F. S. Arrey, ENtwistte & Company, 
10, Norfolk Street, Manchester. 
MACHINERY. 


WANTED. SECOND-HAND CUPOLA. 
5 tons per hour, in good — wit! 
or without electric-driven fan 220 volts D.C.— 
Send price and full particulars to Box 10. 
Offices of THe Founpry Trape Journar, 49. 
Wellington Street, Strand. London, W.C.2. 


‘Phone 98 Staines. 
ELLISS & MORCOM 2-Stage Belt-drive: 


Compressor, 313 c.f. 95 lbs. w.p. 
Electric Cupolar Blower, Keith Blackman. 
6-in. delivery. 110 volts D.C. 
Sturtevant Fan, 18-in. delivery. 


Horizontal Double Cylinder Steam Winch by 


Ruston. 45 in. x 6 in. 

Hydraulic Accumulator, Q-in. ram, 12-in. 
stroke. 

Harry H. Garpam & Company, LIMITED, 


STAINES. 


11 ACRES WORKS SITE: 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers, or 


Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


F° JNDRY.—For Sale, Titan Foundry, 
Dumballs Road, Cardiff, as a going con- 
cern.—For particulars apply E. S. Fopen, 


Chartered Accountant, 16, 


Merchants Ex- 
change, Cardiff. 


YOUR IDEAS.—Free. Advice 


"Phone: 287 SLOUGH, 


MOULDING MACHINES 


ONE 18’x18" Tabor Split pattern .. 

Two 40” x 30” Tabor Shockless rollover $160 each 
12” Shockless plain jolter, 72” x 60” table £140 
Two Bonvillain machines (24” dia. boxes) £120 
Four No. 0 Britannia jolters_—. . £20 each 
One 24” x 48” Tabor Shockless rollover £140. 
One 18” X36” Tabor Shockless rollover £110 
Twelve Adaptable Moulding Machines £16 each 


ALL ABOVE IN PERFECT ORDER. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


protect qyaneres FOUNDRY, Daybrook. WNotting- 

and Handbook on patenting inventions an ham, manufacturing Caddy's Patent adrs 
registering trade marks by Registered Agent Smoke-consuming  Fire-bars, Furnaces -and Avex. HAMMOND, 
with 43 years’ experience.—Kinc’s PATENT Bridges, FOR SALE at low  price.—HOote, 
Acency, Liwirep, 146a, Queen Victoria Street, Estate Agent, Musters Road. West Bridgford, 14, AUSTRALIA ROAD, SLOUGH. 
E.C.4. Nottingham. 


Telephone : 
2630 
DARLINGTON. 


Telegrams : 
** PEASE, 
DARLINGTON.” 


In addition to our noted French, Waterhouses and 
Newton Cap brands, we specialise in manufacturing 
for exceptional requirements. Let us quote you. 


FOUNDRY 


PARTNERS 


DARLINGTON $s 
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